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ABSTRACT 

This volume ccmtains a series of teacher-developed 
units to supplement the textbook in a high school geometry course. 
Each unit contains a statement of objectives, content discussion, 
worksheets, and activity suggestions. Major topics include logic, 
proofs, ratio and proportion, similarity, and trigonometry. Practical 
applications are given in each unit where possible. Related volumes 
in the series are SE 016 through SE 016 617. (LS) 
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Introduction to the First Quarter. 



The first quarter of geometry will deal with logic 
procedures, basic geometry, probability, and the beginning 
of two column proofs. 

The lagic part will be used to demonstrate that if you 
have a definite method for solving a problem, instead of 
hap hazardly guessing, the problem is more easily solved. 

The unit on probability is an introduction into the 
terminology of probability and involves examining the outco 
of tossing coins and rolling dice. 

The rest of the quarter is spent on developing the 
ideas necessary for two-column proofs. 



Objectives . 



During this quarter's work, you will increase your 
knowledge of careers in transportation and of some of the basic 
requirements necessany for every job. 

You will increase your awareness of skills necessary 
for methods of logically analysing thoughts \nd for working 
out certain types of navigation problems. 

Given a logic problem that can be solved systematically, 
you will be able to set up some kind of procedure to aid 
your finding the correct solution, and then find the correct 
solution for at least half the problem. 

Given a group os statements that can be represented by 
Venn diagrams, you will be able to reach a valid conclusion 
relating to the given statements. Given a test covering the 
above mentioned skills, you should get 60% of the test questions 
correct. 

Given many groups of objects, you should be able to 
examine the particular abjects of a group and then make a general 
statement about the entire group. The test for the above skills 
will be a lab test. You will take the test in groups of three 
or four students and then the teacher will determine your 
proficiency . 



Given the necessary data, you should be able to find 
the probability of an event happening, as demonstrated by 
correctly answering questions asked of you during an oral exam. 



Given an angle to measure with a protractor, you will 
measure the angle within one degree. 

Given the measure of two angles of a triangle r ycu will 
find the measure of the third angle within one de^jree. 

Given two fiarallel lines cut by a transversal, you will * 
name eight pairs of equal angles. 

Given the height of a pseudo-lighthouse, a theodolite 
to measure angles with, and a table of angles of depression, 
you will measure distances from the pseudo-lighthouse to 
various pseudo-boats to the nearest whole number of feet. 



Given a statement to prove - within the framework of 

unit 332 - you will be able to form a rigorous proof of this 

statement using the following phrases in your reasoning: 

substitution 
angle addition 

addition property of equality 

angle bisection 

supplementary angles 

complementary angles 

vertical angles 

all right angles are equal 

perpendicular lines form right angles 



Given a test covering the above mentioned materials, 
you will be able to answer 69% of the questions correctly. 



Given a statement to prove - wcfathin the framework of 
sub-units 3 32 and 336 - you will be able to form a rigorous 
proof of this statement using the following phrases in your 
reasoning: 

corresponding angles 
alternate interior angles 

the sum of the angles in a triangle is 18^*" 
Given a test covering this material, you will demonstrate 
your proficiency by getting at least 60% of the problems correct, 
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Rationale : 



Intuition is fine, sometimes. Guess work is quick, 
except when you guess wrong. A systematic approach to solving 
a problem is usually the best way to be sure your problem 
gets solved correctly. 

This unit develops several "systematic approaches" 
for solving those familiar logic problems that always seem 
impossible at first glance. 

Behavioral Objectives ; 

Given a logic problen. -nat can be solved systematically, 
you will be able to set up some kind of procedure to aid 
your finding the correct solution, and then find the correct 
solution for at least half the problem. 



Pre-evaluation: 



Nine men - Brown, White> Adams # Miller, Green, Hunter, 
" Knight, Jones, and Smith - play the several positions on a 
baseball team. (The battery consists of the pitcher and the 
catcher; the infield consists of the first, second, and third 
basemen and the shortstop; the outfield consists of the right, 
left, and center fielders) . Determine from the following data, 
the position played by each man. 

a. SmitA and Brown each won $10 playing poker with the 
pitcher. 

b# Hunter was taller than Knight and shorter than White, 
but eich of these weighed ncre than the first baseman. 

c. The third baseman lives across the corridor from 
Jones in the same apartment house. 

d. Miller and the outfielders play bridge in their spare 

time. 

e. White , Miller, and Brown, the right fielder, and the 
,center fielder were bachelors; the rest were married. 

f. Of Adams and Knight, one played outfielder position. 

g. The right fielder was shorter than the center fielder. 

h. The third baseman was brother to the pitcher's wife. 

i. Green was taller than the infielders and the battery, 
except for Jones, Smith, and Adams. 

j. The third baseman, the shortstop, and Hunter made 
#15a each speculating in U.S. Steel. 

k. The second baseman was engaged to Miller's wife. 
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1. The second baseman beat Jones, Brown, Hunter emd 
the catcher at cards. 

m. Adams lives in the same house as his own sister 
but dislikes the catcher. 

n. Adams, Brown, and the shortstop lost $200 each 
speculating in copper. 

o. The catcher had three daughters, the third baseman 
had two sons, but Green was being sued for divorce. 



Three men - A, B and C - are aware that all three of them 
are "perfect logicians" who can instantly deduce all the coh- 
I sequences of a given set of premises. There are four red and four 

green stamps available. The men are blindfolded and two stamps 
I are pasted on each man's forehead. The blindfolds are removed. 

A, B and C are asked in turn: "Do you know the color of your 
Istamps?" Each says: "No." The question is then asked of A once 
|more. He again says: "Np." B is now asked the question, and 
replies: "Yes." What are the colors of B's stamps? 
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J Data Brief # 1 

i 



Of thi, €hroo prisoners in a certain jail;, t>no haa ^^l^^ 
U vision, tho second had onlv one eye, and tae tniru ^m. to^^^ 

^^lind v.'oro of at Ina.it averauc mtcllxfjeucc . ...e 3--;"-^ 

rtol; the prisoners that fro.i throe ^;hite hats and tvo roc .mIs 
Phe wouil Select uhrcc and out ther. on the prisoner's neae.. 

ach ua. prevented fron acoinq what ^olor ^^^^^l^'^i^^.J^- 
^o'.m head, -hoy '•.-.re brought toqother, ana , ^a^i^iM iei'l " 
n freedcv., to tho nrisoncr v;ith normal vision if he coJia tc-x 
Uv^nt coJor hat suxs on his head. Tho prisoner confescio Uiat 

ho eou'in- t iell Ucxt the jailer offered froodon to the priso- 
pnL'Suifoniroio eye if he ^ould toll 

hhic: head Tne second prisoner confoasoa tnat no coulou t ^e-j.. 
^5hc in i;r did ^ot bother r.aking the offer to the blind prisoner 
„hu? ^nvood to extend the .are terns to Iiin v.nen he r aae tne 
i request. Vhe ulind prisoner then unilcd broadly ana aaiu. 
w "I do not need to have ny fiinm:; 

Krom v.-hat lay friend;; with eyes have said 
n I clearly nee n^y hat ir> ] • 



Below is a list of all possible ways a hat can be 
chosen. 



2 eyes 1 eye blind 

1 w w w 

2 w r r 

3 r w r 

4 r r w 

5 w w r 

6 w r w 

7 r w w 



Since only two red hats were used at the most, if two 
eyes saw two red hats he would know that ; v. as white and 
woul^ have said so. But he didn*t know* Therefore # 2 
above is not possible. 

By the same reasoning 1 eye couldn*t tell he was white 
so he must not have seen two red hats. So # 3 is out. 

Also, 1 eye knows he aad blind don*t both have 
red hats, because two eye didn*t say anything. 

Therefore if 1 eye saw a red hat on blind, he would 
know that he himself must be white, because they both weren't 
red. But he didn't know this since he didn't speak. Therefore 
1 eye couldn't have seen a red hat on the blind man. 

Therefore the blind man, who reasoned this all out, must 
be white. 
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J Data Brief # 2 

I 

^ Benno Torelli, qenial host at namtramcks most exclusive 
yohtclub, v/as shot and killed by a racketeer gang because he 
Jtll behind in his protection oayments. After considerable 
A fort on the nart of the police/ five men v/ere brought before 
the Distri ct Attorney/ who as];ed thenx what they had to say for 
Ciemsclves. iiach of the men made three/ tv/o true and one false, 
iieir statements v;erc: 

did not kill Torelli. I never owned a revolver. 
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Lefty :y 

/t) Spike did it. 

Red: I did not kill Vorelli. "l never owned a revolver. ' Tae 
other guys are passing the buck. 

Spike I am* innocent, iJutch is the guilty man.^Lcfty Ixed 
^when he said I did it. 

Dopey am innocent.^'*! never saw Butch before /--Spike is 

quiltv. 

Butch: ^'^'l did not kill Torelli . '"'Red is the guilty irian. i.^opey 
and I are old pals. 

v:HODu:rwiT? 
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start this way. If Butch #1 is false, then Butch # 2 
is true. But this v;ould say that both Butch and Eed did the 
killing/ v;hich can't be. The?:efore your original assumption 
is false, and it must be true that Butch did not kill Torelli. 

Use the same type of reasoning on Dopey # 1 and #3. 

Use it also on Lofty # 1 and # 3. 

Who Dunnit? 



Data Brief # 3 



The sentences in the problem below are taken out of 
their paragraph form to make it easier to demonstrate how 
to solve this' problem. 



Five men who were buddies in the last war are having a 
reunion. They are White, Brown, Peters, Harper, and Nash, 
who by occupation c^re printer, writer, barber, neurologist, 
and heating-contractor, though not necessarily in that order. 
By coincidence they live in the cities of White plains, 
Brownsville, Petersburg, Harper's Ferry, and Nashville, though 
not necessarily in that order. But, 



:n livcG in the city having a =ir.ilcir r.-.:,z t= 



his , 

2. nor does the name of his occupation have the same 

initial as his name 

3. or the name of the city in which he lives. 

4. The barber doesn't live in Petersburg, . 

5. and Brown is niether heating-contractor nor printer 

6. nor does he live in Petersburg or Harper's Ferry. 

7. Mr. Harper lives in Nashville and is nicthre 

barber or writer. 

8. VJhite is not a resident of Brov/nsvxlle , 

9. nor is Nash, who is not a barber, nor a heating- 
contractor. 

What city does Nash Live in. (See the next page for 
this problem v.'rittcn without numbered sentences.) 
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m Five men who were buddies in the late war are having a reu- 
nion, They arc White, Brown, Peters, Harper, and Nash, who by 
c^cupation are printer, writer, barber, neurologist, and heating- 
contractor, iiy coincidence, they live in the cities of White 
Jains, iirov/nsville, Petersburg, Harper's Ferry, and Nashville, 

3|t no uan lives in the city having a name similar to his, nor 
oes the name of his occupation have the sario initial as his 
njiae or the naiae of the city in v;hich he lives. 

The barber doesn't live in Petersburg, and Brown is neither 
hj^ting^contractor nor printer — nor does he live in Petersburg 

barber nor writer. White is nota resident of Brov/nsville , nor is 
••ijsh, v;ho is not a barber, nor a heating-contractor. 

If you have only the information given above, can you deter- 
rajie the name of the city in vmich Nash resides? 
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Due to sentence # 7, the following additional boxes are 
crossed out *" 
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j| Due to # 8 the following box is crossed out. 
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Due to sentence # 2, the follov/incr item are cross 
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Due to # 3 the follov;ing items are crossed out. 



Because of this last information, you can see that Ham 
is a nrinter, and therefore no one else can be a nrinrie 
See if you can finish it from here. 




Data Brief # 4 

The mixture of problems in activity # 4 can be solved 
iiBing many different approaches. Some of these approaches 
have already been discussed. In every case possible, set 
up a table to aid your finding the solution. 
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Activity # 1 



^Three wen go by turn into a dark closet v;here hanq five hats, 
three red and two blue* Out they coirte, each man forbidden 
to look at his ovm hat, but permitted to look at the hats 
Jof the others in an effort to tell the color of his own. 
A glances at B and C, and says, "I don't know what color 
hat I have one." B, who is equally intelliacnt, looks 
around and says, "Nor do I know vhat color hat I have on." 
What color hat was C v;earinq and hat v;as C v/earing and how 
did ho figure it out? 



Three men are blindfolded and told that either a red or 
green hat will be placed on each of their heads. After this is 
done, the blindfolds are removed; the men are asked to raise a 
hand if they see a red hat, and to leave the room as soon as 
they are sure of the color of their own hat. All three hats 
happen to' be red, so all three men raise a hand. Several minutes 
go by until one of them who is more astute than the others, leaves 
the room. How did he deduce the color of his hat? 
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Activity # 2 



[ 



Daniel Kilraine was killed on a lonely road, two miles from 
fPontiac at 3:30 a.m., March 17, 1952. Otto, Curly, Slim, -Mickey , 
i and the Kid were arrested a week later in Detroit and questioned. 
^'Lach of the five made four statements, three of which were true 
j^nd one of which was false. One of these men killed Kilraine. 
IWhodunnit? Their statements were: 

Otto: I was in Chicago when Kilraine was murdered, I never 
|"killed anyone. The Kid is the guilty man. Mickey and I are pals. 

Curly: I did net kill Kilraine. I never owned a revolver in 
y life. The Kid knows roe. I waj in Detroit the night of March 17. 



Slim: Curly lied when he said he never owned a revolver; The 
lauru.r was committed on St. Patrick's Day. Otto was in Chicago at 
lithis time. One of us is guilty. 

Mickey: I did not kill Kilraine. The Kid never has been in 
?ontiac. I never saw Otto before. Curly was in Detroit with me 
Dn the night of March 17. 

- The Kid: I did not kill Kilraine. I have never been in Pontiac, 
fC never saw Curly before. Otto lied when he said I am guilty. 
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Activity # 3 



j" BRAIi; TEASER 

HEiiE IS a:^ i:.tefj:sti:.-g o::k v;iiicH will test your logical ability, all the 

r! C-iS liElI-ED TO Al.SV;Ei; ^iiE QUESTIONS POSED ARE COiiTAIllEI) Ii; STATE-EJaS 1-15 
iV'-LO'..'. 

f 

L ihcre arc five houses , each of a different color and inhabited Dy 

men of difieront nationalities, uitii di5ierent pets, drinks and cigarettei; 

I ' 

i . Tlie i:n£l:3hr,an livcc in the red liouse* 

Tl:e Spaniai'd ov::iS the do^. 

Coffee if. drin!; in the ^;r»eon house. 
^ i The uhrairiian drinhs tea* 

G. The rrocn hcase is i:::.odiately^ to the right of the ivory house* 

J' ^ . 

71 i The uld CcL:^ r.n.oht:r o-.:ns snails. 



, . - T T ^ 



Tiilk is drUiJ- in ch-« i Idolo house. 

Vhc hor;:c;;i:u* lives in the first r.ousc on L'no left. 

1.1 ♦ Viic i:.an '.::.o rn.ohes i r/tst:cr£i-.^Ids lives in hou:>c next to th^ 

|j \'ith ti«v* io'-t. 

12, KooIj: ar^ i.. ;.::jd in hout.o ne/:t to the lour^o ui^ere iho liorse is ];cpt . 

i;;^ The luchy hiril-.e s;. c-.c-r drinlvS^ or:-nf,o juico. 

The Jej:).,n-:30 L,:r.ohes rarlitir.ontr;, 

li. The ;:or'.vj^ Ian li\c:s ncs'.t to the b.lue house. 

2 I.ovi, ;;ho dritiks \;.iter? Who o;;nf-- t::e '/.chra? 

^ SEE THE NEXT PAGE TOR AN AID TO THIS PROBLEM 
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The Engineer 



Smith, Jones and Robinson are the engineer, brakeman 
and fireman on a train, but not necessarily in that order. 
Riding the train are three passengers with the same three 
surnames, to be identified in this problem by a "Mr." before 
their names. 

Mr. Robinson lives in Los Angeles 

The brakeman lives in Omaha 

Mr. Jones long ago forgot all the algebra he learned 
in high school. 

The passenger whose name is the same as the brakeman 's 
lives in Chicago. 

The brakeman and one of the passengers, a distinguished 
mathematical physicist, attend the same church. 

Smith beat the fireman at billiards. 



Who is the engineer? 
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r The members of a small loan company are Mr. Black, Mr. White, 
Mrs. Coffee, Miss Ambrose, Mr. Kelly, and Miss Earnshaw. The 
positions they occupy are manager, assistant manager, cashier, 
stenographer, teller, and clerk, though not necessarily in that 
Ikder. The assistant manager is the manager's grandson; the 
pshier is the stenographer's son-in-law; Mr. Black is a bache- 
lor. Mr. White is twenty-two years old; Miss Ambrose is the 
Icllers step-sister; and Mr. Kelly is the managers neighbor. 
V^ho holds each positon? 
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Mrs. Adams, Mrs. Baker, Mrs, Catt, Mrs. Dodge, Mrs. Ennis 
{"md that dowdy Mrs. Fisk all went shopping one morning at the 
emporium. Each woman went directly to the floor carrying the 
i article which she wanted to buy, and each woman bought only one 
rirticle*. They bougnt a book, a dress, a handbag, a necktie, 
1 

a hat, and a lamp. 

' All the women except Mrs. Adams entered the elevator on 
She main floor. Two men also entered the elevator. Two women, 
iMrs. Catt and the one who bought the necktie, got off at the 
Ijecond floor. Dresses were sold on the third floor. The two 
luuii yuL ull aL Lhu luui. Lh IluwiL . The w^*u«u ««o ^w-.j^^ — -i^ 

j'jot Off at the fifth floor, leaving that dowdy Mrs. Fisk all 
^lonc to get off at the sixth floor. 

L The next day Mrs. Baker, who received the handbag as a sur- 
fbrise gift from one of the women who got off at the second floor, 
met her husband returning the necktie which one of the other 
ilomen had given him. If books are sold on the main floor, and 
Mrs. linnis was the sixth person to get out of the elevator, 
l^/hat did each of tliosc v/oinen buy? 
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A vjoman recently gave a tea party to which she i /ited 
five cTuests* The neunes of the six women who sat down at 
the circular table were Mrs* Abrams, Mrs* Banjo, Mrs. Clive, 
Mrs* Du;nont, Mrs* Ekwall, and Mrs. Fish. One of them was 
deaf, one was very talkative, one was terribly fat, one 
simply hated Mrs. Dumont, one had a vitamin deficiency, and 
one v/as the hostess. 

The v/oman who hated Mrs. Dumont sat directly opposite 
Mrs. Banjo. The deaf woman sat opposite Mrs. Clive, who sat 
between the v;oman v/ho had vitamin deficiency and the woman 
v;ho hated Mrs. Dumont. The fat woman sat opposite Mrs. Abrams 
next to the deaf v/oman and to the left of the woman who hated 
Mrs. Dumont. The woman who had a vitamin deficiency sat be- 
tv/ecn !'rs. Clive and the wonan who cat opposite the v;oman 
v;ho hated Mrs. Dumont. Mrs. Fish, v/ho was a aood friend of 
cver/one, sat next to the fat woman and opposite the hostess. 

Can you identify each of these lovely women? 
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Activity # 4 

Three neighbors, Mr. Carpenter, Mr. Mason, and 
Mr. Painter, have different occupations. By a strange 
coincidence, their names are the same as their trades, 
but not necessarily respectively. 

Of the following statements, only one is true. 

Mr. Carpenter is not a painter. 
Mr. Mason is not a carpenter. 
Mr. Cappenter is a carpenter. 
^ Mr. Mason is not a painter. 

v:ho has what accupation? 

E : 
ii 

EAcrns, Hull, Do !'aria, and Scott arc sports-car drivers 
v;hor>c cars arc Kr:rco6ey., Austin-ilealcy , PorbchCr and 

Eriar.-ratti— tlicvacrh not nocossarily rnf5pf»ctivcly . The 
foliuv/'inq stCitcrontis aro true: 

ra. Kerb Hull and tho driver of the Fascratti bavo spent 
|[ ' wocl: ondf; with tho (;r?vor of the Austin Hoaley. 

b. Acr.^s and Da ^'aria rc at tbo track the day the Porsche 
J driver ran ovor a fUanr^nc^ cat. 

The ?n-iSoratti driver v:ho haG helped Hcott to qot i^nmber- 
nhin In tho Gear-Dox Club is nlannina to do the same 
lor AcrcR. 



c. 



Acres had not yf^t r»ct no Maria. 
■ Question : Who drives v;Mch car? 
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^ Five men are in a poker game: Drown, Perkins, Turner, 
Jones, and Reilly. Their brands of cigarettes are Luckies, 
d-mels, Kools, Old Golds, and Chesterfields, but not necessar- 
ily in that order. At the beginning of the gane, the number of 
f.garcttes possessed by each of the players was 20,15,8,6, and 
but not necessarily in that order. 

During the game, at a certain time when no one was smoking, 
le follov/ing conditions obtained: 

a. Perkins asked for three cards. 

b. Reilly had smoked half of his original supply, or one 
less than Turner smoked. 

- c The Chesterfield man originally had as many more, plus 
ha!f as nany more, plus 2 1/2 more cxgarottes than he 
nov; has. 

The man who was drawing to an inside straight could taste 
only the monthol in his fifth cigarette, the last one he 
j - smoked . 

' e. The man who smokes Luckies had snoUed at least two rr.. .e 
than anyone else, including Perkins. 

li f . urown drew as many aces as he originally had cigarettes, 
n g.' Wo one had smoked all his cigarettes. 
^' h. The Canel man asks Jonas to pass brown's matches. 
[ liow many cigarettes did each man have to begin with, and of 
Hhat brand? 

li 

11 



d, 



Andy, Bob, Charlie, Don, and Ed started together for their 
vacation resorts drivinq a baby Austin, Buick, Cadillac, 
Ford, and Oldsmobile. Each aqreed to send a postcard to the 
home of all of the drivers each time he cross;pd a nev/ 
state line. The clues are: 

a. Don went to a different resort this year to avoid playina 
golf with the Olds driver. 

b. V'hcn the group arrived at a crov;ded ferryboat, Andy, 
thouah the last one in lino, v;as the only one to get 
across on that trip. He received five more cards than 
ho nailed. 

c. Don, brbthcr of tho Buich driver, dropped back from 
the oroup because his dauahter V7as holding hands v/itli 

d. The ncine of Charlie's car has as many letters as the 
norabcr of cards he sent out, plus half of that many, 
plus the fraction 1/2. Andy sent out tv/ice as many 
cards as Charlie. 

e. v:hen the Olds driver had half his number of states, he 
sirnalod to Bob that Andy v;as enterina his vacation 
place ♦ 

f . }:d wished the Ford driver luck on the remainder of his 
journey. 

g. Hub sent out the sri^e number of postcards as he mceivr cl 
but the Ford driver did uot do so v;ell on this score# 

Quofitions: Id'->ntify each driver* s car. 

Ikrw :.>any states did each enter? 



Three neighbors^ :!r. Carpenter^ Mr. :iason^ and 
Mr. Painter, have different occupations. By a strange 
coincidence^ their names are the aame as their trades, 
but not necessarily respectively. 



Of the following statements, only one is true. 

Mr. Carpenter is not a painter. 
Mr. Mason is not a carpenter. 
Mr. Cappenter is a carpenter. 
Mr. Mason is not a painter, 
ho has what occupation? 



[ 



Post-Test: 



r 

I: 

]| Joe and the third baseman lived in the same buildlnr, 



2. 
3. 



1; 



1; 

12. 



Pob, Joe and Frank and the catcher were beaten at f?olf by the 
second basetran. 

Ed was a very close friend of the catcher. 

The center fielder was taller than the ripht fielder. 

The shortstop, the third baseman and Frank each liked to 
to the races. 

The pitcher's wife was the third baseman's sister. 
Fill's sister v/as enpared to the seconri baseman. 
Bob and Harry each i^on t5 from the pitcher at poker. 
The catcher and the third baseman each had f.vo children. 
Jiir. decided to fot a divorce. 

AT] of the battery and the infield, except Harry, Joe, ar:d Ed 
were shorter than Jim. 

Pill and the outfielders like to play nin Rummy torethcr wheneve. 
thev could 

Jack v;£3 taller vhan Frank. Tom was shorter than Frank. Fach 
weirhed more than the jst baseman, 



li 
If 

li% Bob, Ed and the shortstop were teetotalers. 



One of the outfielders wa^ either Tom or Ed. 

Rill, 'Acb and Jack, the center fielder and the rirht fielder wer 
bachelors. The otherB v.'ere married. 



E 



V^hat is tho name for the man at each position? 



r 



[ 

Post-Test : 

[ 

E 

Jin a certain nythical community, politicians always lie, 
J non-politicians always tell the truth, A stranger meets 
three natives, and asks the first of them if he is a politician, 
^e first native answers the question. The second native then 
reports that the first native denied being a politician. Then 
the third native asserts that the first native is really a 
litician, 

liov; many , of these natives are politicians? 



0 On a certain train, the crew consists of three men, the 
bvakeman, the fireman, and the engineer. Their names listeu 
caphabeticolly are Jonos, Robinson, and Smith, On.tne train^are 
3? so throe pe^ssennors v;ith corresDonding napes, Mr* Jores, ilr, 
Robinson, and r:r,\^>mith. \nc following facts are knov/n: 

(a. I'r. Robinson lives in Detroit, 
^ b, — 'iliie brakcman lives halfway between Detroit and Chicago, 
c. Mr, Jones er^rnji e::actly ?:iO,000 a year, 
n fi. Smith oncM beat the fireman at billiards. 

The brakonan's next-door neighbor, one of the three 
pasGongers mentioned, earns exactly three times as 
riuch as the brake'^.an, 
f. The passenger living in Chicago has the same name as 
the brakemcin, 

\Jhat was the engineer's name? 



c. 



0 



ERJC, 



SUB-UNIT 314 

'^iven a group of statements that can be represented by 
Venn diagrams, you will be able to reach a valid conclusion 
relating to the given statements. 

Given a test covering the above mentioned skills, you 
should get 60% of the test qu* stions correct. 

Do W/S 314.2 
Do W/S 314.4 
Do W/S 314.6 
Do W/S 314.7 



Take Test 314 



w/s W.^l p. 2 



1 DRAW THREE INTERLOCKING CIRCLES FOR EACH PROBLEM. LaBEL 

pTHEM A/ C. 



Put x's in 

r 



i 1 

^ 1. 


A/IB 


z. 


A n C 




B 




sn A 


.5. 


Biy A 


1 6. 


AUBUC 


; 7. 


^^\ Bc/c 




Al^B 


0 


A(>'(AnB) 




a^'Caob) 


Lii. 


A L/'CaOB) 


rl2. 





Let 0 stand pgr oranges and let c stand por citrus 
pRUiT. Now draw two circles that stand for 0 c. Show this to 
THE teacher. ! ! ! 



Draw two circles thaf stand fir apples and food 

li 



Show to the teacher! ! ! ! 

li 



I 

I 

I 



W/S W.^! F. 



Draw three circles that stand for ORANr.ES, gITRUS FRUIT/ 



AND FOOD. 



[ 
[ 



Draw two circles that stand pgr the phrase "some mushrooms 



ARE poisonous 



Draw tow circles that stand for"some men are in the army" 



Draw two circles that stand for "all the girls that are 



BOYS 



i: 

1: 



Draw three circles that stand for 
I- B e''erythin6 that is blue 

r C EVERY CAR 
P EVERY PONT I AC 



w/s p. ^ 



G EVERYTHING GREEN 

L EVERY L^EAF 

E EVERYTHING THAT IS EDIBLE 

I 

t 

\ 

I 

G ALL GIRLS 

B ALL BOYS 

, S HIGH SCHOOL STUDENTS 



Draw a venn diagram of these statements 

|jlF I have a LEMON/ THEN I HAVE A CITRUS FROIT. 

J, Locate the spot within your Venn diagram that represents 

UtHE fact that I HAVE A CITRUS FRUIT BUT IT ISN'T A LEMON. ^IaRK 
piT WITH AN X, 

If I HAVE A LEMON/ WHAT CAN YOU CONCLUDE FROM YOUR DIAGRAM*^ 
[ If I HAVE NO CITRUS FRUIT/ WHAT CAN YOU CONCLUDE? 

If I HAVE NO CITRUS FRUIT BUT DO HAVE A LEMON/ WHAT CAN 
liYOU CONCLUDE? 



w/s W.^ 

] 

1. 

r In some of the following problems, there will be times 

WHEN YOa CAN REACH NO CONCLUSION FROM THE GIVEN STATEMENTS. IF 
rTHIS IS SO. YOU MUST STATE "NO CONCLUSION" 

I' ^mven: All Edsels are lemons. 

j Statement: I have a n edsel. 
Conclusion? 

i ' 

t 

^Statement: I have a lemon. 
I conclusion?? 

I 

I StaYeMENT: I HAVE a ^ORD. 

j' conclusion?? 

[' stitement: Joe's father sells Edsels and he is going to get me 

A good one. 
\ Conclusion??? 



. ^ivENi All hippies have long hair . 

. statement: Joe is a hippie, 

- conclusion??? 

'statement: Bill does not have long hair. 
: conclusion??? 

- statement: I have long hair. 
? conclusion??? 



w/s 'J'!.^ P. 5 



(s 



ven: Anyone who has long hair and a beard is a no rood bum 
HOW your diagram of this statement to the teacher.;' 



r statement: Jack's hair reaches his shoulders/ and he hasn t 
' shaved for six months. 
[ Conclusion??? 

i statement: john is a no good rwm 
- conclusion??? 



I' STATEMENT: MaRIE IS A NO GOOD BUM. 
CONCLUSION??? 



r STATEMENT: "GIVE A PHYSICAL DESCRIPTION OF JeSUS ChRIST" 
CONCLUSION?? 

J: What are your comments on this last conclusion and on the 'given' 



[ 



AT THE TOP OF THE PAGE. 



II 
j I 
tl 



STATEMENT; MiKE HAS A BEARD. 

I conclusion??? 

I statement: Bob has long hair, 
conclusion?? 



statement: Susan has long hair, 
conslusion??, 



I 

I 

I 

I 



w/s ^I'l.^ p. 6 



Hiven: An employer states that ip you want to work for me 

YOU HAVE TO DRESS NICELY AND YOU KAVE TO BE CLEAN SHAVEN. 

statement: Sally's clothes haven't been washed in 6 weeks and she 

sleeps in them also, 

conclusion??? 



{ STATEMENT: JOE IS ONE OF THE BEST DRESSED MEN IN THE CITY. He 
even trims HIS BEARD EVERY DAY. 
CONCLUSION?? 



STATEMENT: BiLLY DRIVES A NEW CADILLAC CONVERTIBLE AND IS CLEAN 
SHAVEN 

Conclusion??? 



r STATEMENT: JaCK WANTS TO WORK 0^ THIS MAN. BUT HE HAS A BEARD 

and never wears shoes or a shirt. 
[ conclusion?? 

E 'STATEMENT: HeNRY IS A PREITY r,O0D DRESSER/ MOST 0"= THE TIME, 
t HE HAS A RATHER NEAT BEARD AND HIS FATHER IS THE BOSS OF THE 
MAN WHO SET THE EMPLOYMENT RULES. HENRY APPLIES ^OR THE JOB. 
f CONCLUSION?? 



ERIC 



I 
I 

I 



I 
I 

I 

I 



w/s p, 7 

HiVEN: Ip the car is in the GARAfiE, THEN THE DOOR IS^CLOSED. 

Piven: If jones is at home, then the car is in the garage. 
Using the two above statements draw a venn diagram that 

ILLUSTRATES THEIR MEANING. (YOU WILL HAVE TO USE THREE CIRCLES). 

Check your drawing with the teacher before going any further. 



r According to the information given above^ , 

^'If the door is closed Jones is at home" Is this statement true 

f OR FALSE OR YOU DON't KNOW. 



"If the door is closed and the car is in the garage, then Jones 
is at home." Is this statement true, false, or you can't tell? 

"Jones is at home" "^rom this statement what can you conclude? 



"The car is in the garage" * What can you tell from this? 



ERiC 



I 
I 
I 
I 

r 



w/s 31'i.6 p. 



Determine the validity of the conclusion for each problem 

. "If your dauahter Ainslie looks like Grace Kelly, she is 
beautiful. But you say she does not look like Grace Kelly? 
Alas, then your daugter Ainslie is not beautiful," 



I; 



i: 
i: 

0 



E 
I 



"The c^ornousp has not buried the v/orm^ for if he ^as buried 
th^ worn v;oulr^ be dead^ and the worn is not dead." 



••if and only if the priest is wearing red vestments^ the Mass 
is for a nartyr, Kov;^ we know that this Mass is for a martyr. 
Therefore we know that the priest is wearing red vestments." 



"0^ courso^ this man is married^ for if a man is married^ 
he has a vrife^ and this man has a v;ife." 



"That orangutan is not irritated. IIow do I knov;? Listen^ 
my friend^ if an orangutan is irritated^ it growls, and 
this oranautan is not growling." 



w/s ^1^1. B 



"Either you arf^ koenino a oterodactyl ir th^ bathtub or you 
are noetinq secretly with a cipher clerk from the embassy. 
It J.S impossible that you can be doina both. Mow^ we havp 
found out that you have been meeting secretly with a cipher 
c3er]' from the embassy. It is evident, therefore, that you 
are not Veenina a pterodactyl in the bathtub." 



••nther she loved me or she v;as deceivinq me. I have con- 
firnod the fact that she loved me. So I know she was not 
deceiving me." 



*'Tt can't be that the train has nassed. If the train has 
nassed, the areen flaq is up, and the qreen flag is not up." 



"Either it's raining or it's not raininq. It's not raininq. 
Therefore, it's raining." 



w/s W.f^ p. 



(I) If you like De Kooning's pictures^ you have admirable 
taste. (2) If you don't like abstract art^ you don't have 
admirable taste. Conclusion: If you don't like De Kooninq's 
pictures, you don't like abstract art* 



(I) Hither that duqona is sick or it is nervous. (2) If it 
Is not nervous r it will make a oood pet for the children. 
Conclusion; Either it's not nervous or it will make a good 
vet for the children. 



(I) Either that Jaguar does not belong to Francoise or she 
borrowed it from Alain. (2) If she borrowed it from Alain^ 
she v;ill aet into trouble. (3) Either she did not borrow it 
from Alain or she won't get into trouble. Conclusion: That 
Jaguar belongs to Francoise. 



(I) If the title is secure and a bank loan is withheld^ we 
carnot ao ahead v;ith construction. (2) We are aoina ahead with 
construction. (3) The title is secure. Conclusion: The bank 
loan is not withheld. 



w/s ^I'^.B p. 



(I) If you have the Torah^ you* have wisdom. Conclusion: 
If you have not wisdom^ you have not the Tor ah. 



(I) Either the beta particles are not penetrating the metal 
or the electron counter is off. (?) The beta particles are 
ponetratina the metal. Conclusion: The electron counter is 
off. 



(I) Either the man's^Harvard graduate or he is not worth 
vnowina. (2) He is worth knowing. Conclusions He is not 
a Harvard graduate. 



(I) If being a martyr implies a sainv . then Margaret Clitheroe 
should be canonized. (2) It is not che case that one can be 
a martyr and not be a saint. Conclusion: Margaret Clitheroe 
should be canonized. 



w/s 3in.5 p. 



or h; lovls Odette. Conclusion: Swann loves Odette. 



(I) If vour mother comes, I leave. (2) If the children 
(I) ir your m^^ui , /ox xf i leave, your mother 

don't keep quxet, I leave ^J) If I le ^^^y ^^^^ ^.^^^^ 

fteavf oH^^ir molher comes'^'l" EithL 'the children are 
Li ?eep?ng quiet or I'm not leavinq. Conclusion: If the 
children keep quiet, then I'm not leavmq. 



w/s P. .1 

'or each question circle either true false or don't know 

f^IVEM: 

All communists are atheists 
All Russian politicians are communists 
Jones say that he is an American and believes in no religion 
(Draw venn diagrams for thbse statements) 



Jones is a commie. true false don't know . 
All atheists are communists 

TRUE FALSE DON'T KNOW 

^'ladimir slovovitsky is a commie 

TRUE FALSE DON't KNOW 
^'lADUSKY is an ATHEIST/ A RUSSIAN AND. IS NOT MIXED UP IN 

POLITICS. But he must be a communist. 

TRUE FALSE DON'T KNOW 
^'ISHNESVSKY IS AN ATHEIST AND A POLITICIAN/ THEREFORE HE 
l-IS A COMMIE TRUE FALSE DON'TKNOW 

I' Jones lied. His real name is kusevinsky and he is a Pussian 
PREMIER. Therefore I can't tell if he is an atheist or not. 

1 TRUE FALSE DON'T KNOW 



[ 
[ 



I 

r 



[ 

f ^'IVEN: 

If the robber cammn the door, then it is an i^nside crime. 
I If it's an inside crime, then the butler did it. 



i: 



The robber came in thru the window, therefore the butler 
couldn't have done it. true false 



\ The butler can prove he was in a restaurant at the time of 

t the crime, but since the front door was open, it must be an 

' INSIDE JOB. TRUE FALSE 

I * 

The door was closed and the robber did not come in that 
I WAY. Therefore it couldn't be an inside job. true false 

f- The butler didn't do it. What can you conclude from this 

STATEMENT? 



. • w/s W.7 

i' Either it's sunny outside or I'm not going to school. If 

j-I DON'T GO TO SCHOOL I'LL FLUNK. It'S SUNNY OUTSIDE, THEREFORE 
I I won't FLUNK. TRUE OR FALSE 

' If YOU ARE JNTELLIGENT AND BEAUTIFUL (GIRL), YOU WILL BE 

I MARRIED BEFORE YOU ARE "^1. 

'WlA IS INTELLIGENT AND BEAUTIFUL AND 'lO. WhAT CAN YOU 

* conclude? 

^ Alicia is beautiful but dumb. Therefore she is not 

[ married. Is this a valid conclusion? 

1 Joan is intelligent and married. Therefore she is 

IBEAUTIFUL. Is THIS A VALID CONCLUSION? 



Test ^1^1 

Draw Venn diagrams to illustrate each set of statements 
and then write down you rconclusion/ arrived at prom these diagrams. 
If there is no valid conclusion/ state this. 
1. All a is B 

All C is A, 

CONCLUSION? 



i: 



2, All dogs bite mailmen. 

Spot bit the mailman yesterday. 
Conclusion? 

.3. All girls like to go to the movies 
Jane is a girl scout, 
conclusion? 

All boys like cars 
Sandy doesn't like cars, 
conclusion? 



5. All dogs wag their tails and bite. 
j" ■ '^ido wags his tail and bites. 

CONCLUSION? 

[ 

J.6. Anyone who protests is a communist 

Kurtnevsky is a communist 
r conclusion? 



7. John is either a hippie or he fs lazy 
He is a hippie 
conclusion? 



I 

I • Sub-unit ^16- 318 

L3I6 This unit is a review of basic definitions and ideas 

f-THAT SHOULD BE ABREADY FAMILIAR TO THE STUDENT. It IS ALL 
LECTURE AND THERE IS NO TEST. 

1: 

318 '^IVEN MANY GROUPS OP OBJECTS YOU SHOULD BE ABLE TO EXAMINE 

I' 

LtHE particular OBJECTS OF A GROUP AND THEN MAKE A GENERAL STATE" 

|-ment about the entire group. 

' The test for the above skills will be a lab test. Vqu 

["will take the test in groups op three or four STUDENTS AND THE 
TEACHER WILL DETERMINE YOUR PROFICIENCY. 

r 

'Materials: ''^eometry textbook 

Lecture 316.2 

DO w/s 316 2 

Lecture 316,^ 

do assigned problems 

Read p. 53 - 55 

do oral and written exercises with the teacher p. 55 

TEST 318 (lab test) 




f 

J Do THE FOLLOW I Nfi WRITTEN EXERCISES. 

P. 2/1-5 ^ 1-12 

[p. 29 ^ 1-12, 25-^2 

^p. M f 1,2^J 

p. ^8 ^ 11-19 ALL 



i; 

E 
E 



I I 
1 1 

ERIC ■ f 



UNIT 320 



Given the necessary data, you should be able to find th( 
probability of an event happening as demonstrated by correctly 
answering questions asked of you during an oral exam. 

r 

Materials; Insureuice Company Booklet 

Read each section and answer all questions. Show each 
set of answers to the teaicher. Do pages 1-11. Do not start 
the section entitled "More On Sample Spaces" on page 11. 

Do v./s 320.4 



Take Oral Test 



A) Event (C) 
D) Sample Space 

C) Probability of your event (theoretical): A/B P(£ )^ 

D) Number of tiroes you attempt your event 
£) Number of times your event is successful 

F) Probabilility of your event (actual): £/D P(^) 

A 

Probability of the complement of your event (theoretical) 
(1 - P(£) ) 



Sub-unit 352 

...... STATEMENT TO PROVE - WITHIN THE FRAMEWORK OF THIS 

UNIT - YOU MUST BE ABLE TO FORM A RIGOROUS PROOF OF THIS STATEMENT 
USING THE FOLLOWING PHUASES IN YOUR REASONING: 

SUBSTITUTION 
ANGLE ADDITION 

ADDITION PROPERTY OF EQUALITY 
ANGLE BISECTION 
SUPPLEMENTARY ANGLES 
COMPLEMENTARY ANGLES 
VERTICAL ANGLES 
ALL RIGHT ANGLES ARE 
PERPENDICULAR LINES* 



EQUAL 
FORM RIGHT 



ANGLES 



PiVEN A TEST COVERING 
SHOULD BE ABLE TO ANSWER bO^ 



THE ABOVE MENTIONED MATERIALS. YOU 
OF THE QUESTIONS CORRECTLY. 



'Materials; Geometry textbook 



Read p. 123-7 

DO ORAL EX. WITH THE TEACHER P. 12^ /'1.2,^J0 

DO w/s. 332.2 
DO w/s 332.^ 

DO WRITTEN EX, P. 129-30. # 15-20. 2L 23. 25 
Read p, 130-^1 

DO ORAL* EX. WITH THE TEACHER P. 135 1-12 
DO WRITTEN EX. P. 135-6 ?« 1-16. 23-32 

Read p. 137-9 

do oral ex. with the teacher p. i'lo 

do written ex. orally with the teacher p, m 

DO WRITTEN EX. P. M 21-28. 35.36.37 



DO w/s 332*8 



Take test 332 



332.2 




1. Why does LS^ L^^Ll 

2. A =^2 Tmven 

/i|=Z6 ? 



3. LS^ll filVEN 

L5 +a^l2 +IS ? 

Z.6 = GIVEN 

^5+Z6 = ^2+/l ? 

^5+Z6=Z7 ? 

/2+a=^9 ? 

7 = ^9 ? 



»./s 332 



^QOX = 115* 
^ROX = 85* 

^sox = ^5* 
Ijox = 25* 
Which angle measures 



If ^qox =y 

L ROX = B* 

^SOX = c* 

^OX = D* 
WHICH ANGLE MEASURES (B - c)* 

(A - C)* 
(b - D)* 



ip b-c=c-d/ what two angles have the same measure*^ 
Name two angles of which ray oq is a common side, 




w/s 332.8 



^OR EACH PROBLEM ON THE POLLOWINr. PAGES , YOU MUST DRAW 
A PICTURE WHICH ILLUSTRATES THE PROBLEM, LABEL IT. AND THEN 
WRITE DOWN WHAT IS GIVEN AND WHAT IS TO BE PROVED, 

(do not do THE ACTUAL PROOF) 
EXAMPLE. In a right TRIANGLE THE LONGEST SIDE IS OPPOSITE THE 
RIGHT ANGLE, 

f^IVEN: RT. TRIANGLE ^^BC 




PROVE: a > b, a > c 



EXAMPLE ; Prove that the sum of the angles in a triangle is 1^^' 
0 

given: ^ABC 

prove: ZA +ZB + Z.C = IRQ" _ 




■ExAMPLLi If two sides of a triangle are equal / the angles opposite 
those sides are equal. 



given: AC = BC 
prove:- / a = ZB 



w/8 332.8 
Page 1 



If two angles of a triangle are equal, the sides opposite 
those angles are .equal. 



• 



Tf the tjree angles of a triangle are equal, the three sides 
of the triangle are equal. _ 



If a segment joins the midpoints of two sides of a trianole, 
its length is one-half the length of the tftird side. 



If a point is on the perpendicular bisector of a segment, 
then the pdint Is equidistant fjrem the^ end points of the 
segment. 



5 



The s«^ent» joining»the midpoints of thfi opposite sides 
a quadrilateral bisect each other. 



The bisectors of two adjacent supplementary angles form a 
right angle. 



If the four sides of a quadrilateral are equals any diagonal 
^•/ill bisect the two angles whose vertices it connects. 



The diagonals of a rhombus are perpendicular. 



In an isosceles triangle, a line drawn from the vertex to 
the midpoint of tb'^ base, is perpendicular to the base. 



If the base angle bisectors of a triangle are equal, the 
triangle is isosceles* 



11. The perpendicular hisectors of two chords intersect at the 
center of the circlet 



12. The sum of the squares of the sides of a right triangle 
equal the square of the hypotenuse. 



Test 332 



Page 1 



./ 

1. Nam! the angle which is the union o= 
ray ab and ray ac. 

2. If OA AND OP ARE OPPOSITE RAYS/ 
WHAT KIND OF AN ANt^LE IS /AOB? 

3. If RAY DX BISECTS ZCDE/ NAME TWO 
ANGLES WHICH HAVE EQUAL MEASURE. 



1., 

2. 

3. 




6. 



The angle addition theorem is the authority "^or 
writing zsot + z,r0s = iroi, 

The measure of z.sot is y.- — " — 




In the above figure^ abJ-bc. Jind , ^ 
1 in degrees if the ratio qf /i t0z2 is 3:2, 



6. 



IN-THE proof WHICH FOLLOWS SUPPLY THE REASONS WHICH HAVE BEEN 

OMITTED. Although you may not know the reason for a particular 
■statement. YOU may fill in later spaces, 



PiVEN: AOlOB/ COJ-OD 



Prove 11= 12 



ERiC 



PROOF 



"STATEMmr 



KASON 





Given 


7 b. /.AOS ind ^COD are rt. A. 


b. 


ge. ^AOB m ZCOD. 


c 


^ i. ^1 + ^3 - lAOB; 








/6; + ^3 - Z2 + Z3. 









Test 3^2 page 2 



12. If /I and/ 2 are both supplementary to/^/ 12. 

WHAT RELATION EXISTS BETWEEN /. 1 AND ^ ?? 

13. How MANY PAIRS OT^ VbRI iCT^L ATJGLES ARE 13. 

FORMED WHEN TWO LINES INTERSECT? 

14. An ANGLE HAS A MEASURE Oi= 2x - .10. 14. 

Express the measurement of its complement. 

15. If two angles are both equal and com- is. 

plementary/ find the measure 0^ each. 




16. 



R S J 

16. In the above figure r, s, and t are colinear and ll and/^ 

ARE COMPLEMENTARY. WhAT KIND OF ANGLE IsZ-2. 



17. '^IVEN A = X". By what number OP DEGREES 17. 
DOES THE SUPPLEMENT OF ZA EXCEED THE COMP- 
LEMENT OF Z A? 



In QUESTIONS 18 AND 19 A STATEMENT IS GIVEN ACCOMPANIED BYA FIGURE. 
If you WERE ATTEMPTING TO PROVE THE STATEMENT/ WHAT .WOULD BE THE 
GIVEN AND TO PROVE IN TERMS OF THE FIGURE? 



STATEMENT: 

4 




If TWO SIDES OF A TRIANGLE ARE 
EQUAL/ THE ANGLES OPPOSITE 
THOSE SIDES ARE EQUAL. 

18. t^iVEN: 



To PROVE: 

19. Statement: the diagonals op a 

parallelogram bisect 
each other. 

19. ''-IVEN: 

To prove: 




Test 332 page 3 

Questions 29 thru 25 refer to the figure below. Classify each^ 
statement as true or false. 



^0. If Z2 > Zl.then Z2 > Z3. 

If Zl = Z5,then Z2 = Z6. 

If ^2 > ii:6,theD Zl > ZS. 
P ^- If ZS = Z7, then Z8 is a right an^e. 
5^. If Z4 = Z7, then Z2 - Z6. 
3^ If Z6 > ZS.then ^8 > Z?. 





5^ 



In the following proof write the reasons which have been omitted. Although 
you may not know the reason for a particular step, you may fill in those 
for later steps. 



Given: ^/^intersecting as shown, 



To Prove: Z4 + Z3 - IW. 




PROOF 



STATEMBIT 

Zl - Z2. 

Z2 and Z 3 are supplementary. 

z2 + z3 - iwr. 

Zl + Z3 - 180P. 

Zl - Z4. 

Z4 + Z3- Itff. 



H Given. 



^7 

01 

to. . 



Sub-unit ^^6 



•MVEN A STATEMENT TO PROVE - WITHIH THE FRAMEWORK OF THIS 
UNIT AND SUB-UNIT 532 - YOU MUST BE ABLE TO FDRM A RIROROUS PROOF 
OF THIS STATEMENT USING THE FOLLOWING PHRASES IN W)UR REASONING: 

correspondinr angles 

alternate interior angles 

the sum of the angle/ in a triangle is w 

Given atest covering this material you must demonstrate 

YOUR- PROFICIENCY BY GETTING 60% OF THE PROBLEMS CORRECT. 

Materials: 'Geometry textbook 
Read -P. 15V55 

DO ORAL EX. WITH TEACHER P. 155 

DO WRITTEN EX. P. 156 f 3.6-12 J5, 16 J7J9,21 
Read p. 157-9 

do oral ex. WITH THE TEHCHER P. 16^ 
do WRITTEN EX. P. 160-3 it 1-11, oDD/27 

Read p. 163-5 

DO WRITTEN EX. P. 166 # L2.^,5 

Read p. 166-8 n 

DO ORAL EX. p. 16«-9 WITH TEACHER 
DO WRITTEN EX. P. 169 f 1,2.5-19, 

Read p. 171-2 • ^ 

DO ORAL EX. p. 173 # ^,5 
do WRITTEN EX. P. 17^-5 # 1-19 ODD ONLY 

Read p. 176-7 

DO WRITTEN EX. P. 178 ^ 1,2,3,/|,7,9,1L13 J5 

Take test 



Test 335 page 1 
Use the figure below for the first four questions 

1. Name four sets corresponding angles. !• 

2. - Name two sets of alternate interior angles. 2. 

3. Name two sets of alternate exterior angles. 3. 

^. Name two sets of interior angles on the 4. 

same side of the transversal. 




Use the fibure to the right for 5 and 6. 

5. Ll = (2x + 30)°;Z3 = (3x + 2'^)° x 

6. /.2 = (x + 42)°; Z3 = (5x - 8)° x 

0 



7 
9 




Complete the demonstration 
r^iVEN: J//K; /I = m 
Prove: Ll = 0> 




PROOF 

STATEMEKT 

Z2 » l\ 



MASON 



Given. 



5. 
6. 



n-s 7 336 
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. Complete the demonstration. 
Given: a\\b; c || J. 
To prove: Z13 « Z4. 



11. 



PROOF 




STATEMBir 



REASON 



What lines can you conclude are parallel (if none, write none) 
in the figure shown. if it is given that 



12. 




Z5? 


13. 


LI- 


£3? 




/5 = 


/6? 


15. 


LI- 


171 


16. 


11- 




17. 


V//W 


AND 




12. 
13. 
14. 
15. 
16. 
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18. In JABC AND ARST: /A =/R 18. 

ib = ^s. what can you conclude? 

19. Can an exterior angle of a right i9. 
triangle be acute? 

20. In ^abc; /a = 60° Zb = 20. 
The measure of the exterior angle at b is ? 




21. In the above picture if Z5 = «0° and L2 = ^15% /I = ? 

21. 



Comi^te the demonstratioii. 

Given: J || n; k || n. 
To Prow: / || Jfc. 



PROOF 




STATEMB4T 






yB«;*||». 


-M. 




Zl - Z3. 







Z2 - Z3. 
Z l - Z2. 


Z^^.-.-.. 




-251 






. .2^..- 
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Complete the demonstration. 
Given: IS 1 A5; CD 1 AD, 
To Prove: ZJ? « ZC 

?7 



c 



PROOF 

STATEMmr ^ 



W/S 320.4 
Page 2 



1. 



What ar^ the chances of picking from a deck of cards, the 
The Ace of Clubs? 



2. The Four of Diamonds? 



3. The King of Hearts? 



h A Queen 



5, A 10 



6. An Ace 



7. Any Club 



(Express all answers 
as decimals, fractions, 
and percents.) 



8. Any Spade 

What are your chances of winning a car that is being :f led 
off if 4000 tickets are sold and you buy 

9. One ticket 

10. 2 tickets 

11. 5 tickets 

12. 25 tickets ' 
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introduction to the second Quarter. 



The first part of this quarter covers the standard 
geometry material dealing with triangles and two column proofs. 

"^The second part deals with ratio and proportion. The 
student will have a choice in selecting which career oriented 
problems he wants to do to develop his knowledge of the use 
or ratios and proportions. 



f! 
D 
0 
0 
.0 
0 




Objectives. 



During this quarter's work you will increase your know- 
ledge of careers in transportation and construction. 



You will increase your awareness of skills necessary 
for mechanics, architects, electricians, masons, carpenters, 
and engineers. 



Given a statement to prove - within the framework of 

Sub-unit 3S0 and Unit 330 - you will be able to form a 

rigorous proof of this statement using the following phrases 

in yo\tr r^asCTiing: 

sss — 
sas 

hi ^ 

asa 

aas 

11 

ha 

la 

reflexive property ^ 

cor-«:sp<mding parts of mngruent triangles 
b^^B an^es ot m isosi^les triangle are equal 



Given a test <^^rlng tMs matarial, you will be able to 
answer 60% of the questions accurately. 



Gxven two numbers # you will be able to express their 
ratio in simplest form* 

Given three members of a proportion, you will be able 
to find the fourth meiiber. 



Given a test covering the above mentioned skills, you 
will be able to answer 60% of the questions accurately. 

Given two triangles, you will be able to prove them 
similar by the angle-angle theorem. 

Given the ratio of the sides of two triangles and all 
the measurements of one of them, you will be able to determine 
all the measurements of the other triangle. 

Given a test covering the above mentioned skills, you 
should be able to answer 60% of the questions accurately. 



Sub-unit 

^^IVEN A STATEMENT TO PROVE - WITHIN THE FRAMEWORK QP THIS 
UNIT AND UNIT 550 - YOU MUST BE* ABLE TO FORM A RIGOROUS P^OO^ 
OF THIS STATEMENT USIN^ THE FOLLOW I Nf^%'i£^SES ^N YOUR REASONING: 

SSS 

SAS 

ML 

ASA 

AAS 

LL ... ^ ' 

HA 

LA 

REFLEXIVE PROPERTY 

CORRESPONDING PARTS OF CONGRUENT TRIANGLES 
BASE ANGLES OF AN ISOSCELES TRIANGLE ARE EOUAL 

f'lIVEN .4 TEST COVERING THIS MATERIAL/ YOU SHOULD BE ABLE TO 
ANS'A'ER 60% OF THE QUESTIONS ACCURATELY^ 



•Materials; Peomeiry textbook 
Read p. 189-91 

DO WRITTEN EX. f 1, 5/6 _ * 

Read p. 193-4 . ^ . 

DO oral ex, with the teacher p. 195 

DO written ex, p. 196-7 # lv5;-57f/ 11/15/ 15 
Read p. 198 

DO oral ex, with TEAC'JER # 7-16 
- do'written ex, p, 200 # 1-15 odd onuv 

Read p, 201 

do written ex, p, 205 ft 1-17 odd only 
Read p, 204 

DO written ex. p.- .204-5 * 1-17/21-27 odd only 



Read p. 207-<^ 

do written ex7 p. 210-2 ^1-7, 11-?1 odd only 

DO w/s 3^.5 

Read p. 217-19 



Take test 



11 



11 

_ ^ 0 

er|ci If 



w/s 3^.5 



Prove the statements .isted below using these definitions. 

parallelogram: a four-sided FIGURt WITH OPPOSITE SIDES PARALLEL. 

Rhombus: a paralleleogram with all sides eoual. 
Prove opposite sidesoo^ a parallelogram are equal. 



PROVE IF the diagonals OF A QUADRILATERAL BISECT EACH OTHER. 
THE QUADRILATERAL IS A PARBLLELOGRAM 



A DIAGONAL OF A RHOMBUS BISECTS TWO ANGLES OF THE RHOMBUS 



The DIAGONALS OF A RHOMBUS ARE PERPENDICULAR TO EACH OTHER. 



Test m p. 1 



OUESTtONS 

1. Suppose that a correspondence is set up between the vertices of &^BC and 

yjiryvsothat 

Point A corresponds to point J; 

Point B corresponds to point Xi « 
Point C corresponds to point N, _ 

a. The three pairs of corresponding angles are _t_. 



b. The three pairs of corresponding sides are _JL-. 

€• /JVxorrcsponds to the side lying opposite _L_ in AABC, 

4* ^A corresponds to the angle included between sides ^ of AJXN, 



2. Wiien one {4ane figure fits exactly over another plane figure^ the figures are 
said lo ^ - 

3. When two triangles are congruent* how many parts of one triangle are equal 
to corresponding parts of the other triangle? 



Write the abbreviation for the postulate, C T 

^ • theorem, or corollary you would use to ^y""^^ /^^s^ 

prose ttisit AABC ^ is.RST. ^ ^ / 

^ A B S B 

%4 Given: lA ^ £B\ tB-^ LS\ AB ^ RS. 

b. Given: lA = IR^ IB = IS\ BC = ST. 

c. ZCand ZTare rl. A; AB « US; lA ^ IR. 

d. ZCand ^Tarc xu A\ AC = RT\ BC ^ ST. 
t. ZCand ZTare rt.^; AB = RS; BC « ST. 
t AB = RS; BC ^ ST; AC ^ RT. 

31 



1. 

a _ 

h. --- 

c 

i. 

Z .- 

3... 



4.. 



ERiC 



(I 



lEST ^q? 



5 ^Complete the demonstration. 

Given: lABCsiud /^BD^ltctL A: 

AC^AD.- 
To Prove: AAfiC ^ AABD. 

PROOF 




STATEMENT 



KEASON 



Complete the demoitstrati<»i. 

Given: W \\ QS; RX = SX. 
To Prove: ARXT^ /^SXQ. 




STATEMENT 



SEASON 



I EST V|7 



7 • Complete the demonstration. 

Given: XP = XQ\ YP » YQ. 
To Prove: IP ^ IQ. 



PROOF 




8 m Complete the demonstration. 

Given: IB || V3\ AB « DC. 
To Prove: BP » CP. 



PROOF 



STATEMOir 



KEASON 




lEASOH 



=9 • Cdmplete the demon^tkm. 

Given: XJ - ZKi XY - ZW; ZX -= ZZ. 
To Prove: ZY^ ZW. 



PROOF 



STAIiM&IT 




Test 3^12 



p. ^ 



ouEsnONS 



Ouadrilaterat ABCD, with diagonal? AC and BD, is 
Ujown. Select the most specific name {square, rec 
tangle, rhombus, parallelogram, trapczoU .;i.iilri!aleral) 
that applies to figure ABCD if it is given :;.at 

i; CD; AD WBC; lAisiiX. L. 
Xt.BCl'Xb; BC = AD. 
c. CD I! AB; CD 9^ AB. 
i.AC J.'SC. 

t. DC^AB. AD is not |[to 

f. ABCD is a rhombus; AC « BD. 

f. t^ADC ^ hCBA. 

k. AC = S/); 7C and bisect eac t >ther. 

L 7C and IS are bisectors of each eJier^ 

j. >4i?CZ) is a paraUelogram and ^ bisects Z DAB. 

11, Complete the demonstration. 

Given : Trapraoid KSTQ with bases ^ and 7^; 

jie = ST - er. 

To Prove: Ri^ AT bisects Z CilS. 

STATEMB4T 

. a. /ISTQ is a trapezoid. 



e. Zl - Z3. 

f. Z2 - Z3. 

g. Ray KT bisecU Z QBS. 



a. Given. 

b. .. 

c 

i. 

e. , 

t 

f. 



SUB-UNIT 352 

Glvn t«. number, you .holld be able to expre,. their 

ratio in siaplest form. 

Gi«n three «-ber. of a proportion, you .houia be able 

to find the fourth member. " ^ ,^ 

Oiven a test covering the ahove mentioned sKiUs, you should 
be able to ans^r 60% of the questions accurately. 

HATIRIALS-. Geometry Textbook 

Bead p. 229-31 - 

DO oral ex. with the teacher 

DO written ex. p. 232, #1,2,3,5,6,7,13, 14A 

lead p. 234-5 

DO oral #4 with teacher 

DO written p. 236 # 2,3,5,7,S,9,10,11 

DO W/S 352.2 

DO W/S 352.4 or .5 or .6 
TAXI TEST 352 



1. 

[ 

E 
[ 

* 



iESi_^55_2 

1. What is the ratio of 9 inches to 1 foot? 

2. What is the ratio of Ijyds. to 2-^ yds? 

3. fJivEN A = 39°. What IS THE RATIO CF 

THE COMPLEMENT OF A TO THE SUPPLEMENT OF A? 

3. If 5x = 5y. what is the ratio of x to \7 
'4, Solve for x: 3:5 = x:^!. 

5, A regular pentagon and a regular HEXAGON 
H«EE EQUAL PERIMETERS. WHAT IS THE RATIO OF A 
SIDE OF THE PENTAGON TO A SIDE OF THE HEXAGON? 



1.. 

3. 

4. 

5, 
6. 



6» If 3ab = 2xY/ which of the following 

PRnPfiRTinNQ 15 rnppprTv 



PROPORTIONS IS CORRECT!' 

1^ 



7. 



y 



-7. 



B. 



IF ?^ > 2 FIND THE RATIO OP X 70 Y, 



I 



6L-i C fJL 



ERIC^ 



w/s ^^.2 
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1. ^^UNPOWDER CONTAINS TWO PARTS OF SULPHURr^THREE PARTS OP 
CHARCOAL, AND 15 PARTS SALTPETER. ^IND THE NUMBER OP POUNDS 
OF S^ALTPETEirREQUIRED in MAKE 20^0 LBS. OF f.UNPOWDER. 



2. Express as a decimal to two places the ratio of the weight 

OP 1 CU.FT. of WHITE PINE, WHICH IS 25lB, TO THE WEIGHT OP j CU. 
FT. OF WATER WHICH IS 62.5lB. (EXPLAIN WHY THE WOOD WILL pLOAT) . 

5, A GASOLINE ENGINE CYLINDER HAS A VOLUME OF 75 CU. IN. AT 

THE BOTTOM OF ITS PISTON STROKE AND 10 CU.IN AT THE TOP OF ITS 
PISTON STROKE. ^IND THE COMPRESSi^ RATIO. (COMPRESSION RATIO 
-EQtiALS "^ULL VOLUKE DIVIDED BY COMPRESSED VOLUME) 
If INTERESTED - EXPLAIN HOW INCREASING THE BORE OF THE CYLINDER 
WOULD EFFECT COMPRESSION. HoW ABOUT INCREASING THE STROr*^? 
How ABOUT PLANip OFF THE HEAD? HoW ABOUT USING THIN HEAD GASKETS? 

What do es a high- dome piston do? ^ 

^' If YOUR REALLY INTERESTED TN AUTOMOBiIeS TRY THIS ONE. 

If YOUR CAR HAS A ^,56 REAR END RATIO, THIS MEANS THAT FOR ONE 
REVOLUTION OF THE REAR WHEELS, THE DRIVE3HAFT <0R ENGINE) TURNS • 

^. 56 TIMES , This is done bttwo GEAfTr fN the rear end (differential). 

How MANY TEETH ARE THERE ON EACH OF THE GEARS? (PoR INSTANCE, 
IF ONE GEAR HAD TWO TEETH, THE OTHER GEAR WOULD" HAVE TO HAVE 
9.12 TEETH, AND HOW DO YOU MAKE A GEAR WITH FRACTIONAL AMOUNTS OF 
TEETH?) 



w/s ^^^(.2 

PAr,E 2 

.J. ^ 

When an architect or a MACI'INE DESir.NfR MAKES A DRAWING 
OF A STRUCTURE OR 'A MACHINE, HE CA^'NOT MAKE IT TO PULL SHeT""^' 
He MUST SCALE IT DOWN, THAT IS, HE MUST MAKE THE DRAWING SMALLER 
THAN THE ORIGINAL OBJECT SO THAT IT WILL ^IT AN ACCEPTABLE SIZE 
OP PAPER AND NOT BE UNWIELDLY ON THE JOB. To DO THIS, HE MUST 
SELECT A RATIO OF DRAWIN'^ SIZE TO ^ULL SIZE. 

/. On a piece op paper (this same size) make a SCALE DRAWING 

OF A table top that IS 6,5 X 19, 25^ Use.a scale of J" to 12". 
(rectangular table topX 

^ Now MAKE A scale DRAWING OF A RECTANGULAR TABLE TOP THAT 

IS 1^' X 8'. What scale are you GaiNG to use? 

3. Make a drawing of a circular garden plot 20' in diametei?, 

AND AROUND THE OUTSJDE OP THE OF THIS GARDEN IS A GEMEJ^T WhLK 

V WIDE, What scale .are you going to use? 

Make a drawing of a triangular chip o>^ selenium that is 
.1" long on each side/ and has a hou centered in it that is 

,01" IN DIAMETER. WhAT SCALE ARE YOU GOING tO USE? 

^. In MAKING A LAYOUT FOR A CIRCLE WHOSE DIAMETER IS .OO/i", 
A MACHINE DESIGNER USES A SCALE OF 1" = .001", DrAW Till CI ROLE, 

"What scale are you going to use? 



6. A RECTANGULAR BUILDING IS 200' X 135' AND IS DRAWN TO SCALE 

BF -^^ = r-0", What is the size of the rectangle that will re- 
present THIS BUILDING ON A BLUEPRINT? 



w/s ^^.2 
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7. !^AKE A DRAWING OF THE MACHINE BAR SHOWN BELOW TO A SCALE OF 




8. A LAYOUT IS TO BE MADE TO A SCALE OF 1" = I'-O". ^IND THE 
DIMENSIONS ON THE DRAWING THAT WILL CORRESPOND TO THE FOLLOWING 
ACTUAL DIMENSIONS: (a) S''0% (b) ^I'-O". (c) 3'-9", (d) 2'-3", 

(e) 2'-6\ (f) 18", 



DISTANCE '"'OM BASE LINt" AND ELFV.rr: jn^ACES) At?E ''-IVEN 

rj E.T^Ifir^'S INSTEAD nr CAr^EITE'^'^ -.L^-. 'J^E. . ["'-.PiEER'S MEASURE 
13 EX'^RESSET IN FEET A'-"" DECIMAL ^AP^ ^ ' - A ^-^.^1 " IN INCHE^'^ AND 
DECIMAL PARTS 0^ AN INC'- 5UCH AS 1 '^'^ , ' ^EE" ■"C' U.l'i INCHES, 
C/ ^^ENTER'S measure I-" EXPRESSED n.^'ARD", ~'^ET, INCHES AND 
EV-_')-DENOMINATOR FRACTIONS OF AN HICH, SUCH AS INCH, INCH, 

INCH, INCH, AND INCH. To CONVERT ENniriEEp's MEASURE TO 
carpenter's MEASURE, ^OU CAN USE PATIO AND Pt'OoORTION. 

Let US say that you want to convert 112.1^ c^eet to the 
nearest inch. The W. you do not need to convert, since it is 
alreadv in feet, ''/hat you do first is to t^p-iD out how manv 
twelfths of a foot (inches) there are in ' foot. Set this up as 
A ^-^ooortional eouation as follows: 



"12^ 



100 



You want to find X, which stands for how many twelfths (or inches) 
IS equivalent to 1^ lOO's. 

Cross multiplying will yield lOOx = 12(1^1) 

lOOx = 168 

X = levion 

X = 1,6*^ INCHES 



This means 



1.68 ,1^. 
12 '"100 



Therefore 10?. W feet equals 102' .1.6^" Now the .8^ 

HAS TO BE converted TO 16'S BECAUSE WE SPECIFIED TO THE NEAREST -' 



w/s ^5'^ 
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We want to know how many 16 's equals 6^'-100'S/ or 

Te " 100 

Cross multiplying yileds lOOx = 16(6^) 

lOOx » 10^8 
X = 1088/lOn 
X = 10.88 (sixteenths) 
We have to know a whole number of sixteenths. 10.88 rounded off 

TO A WHOLE number IS 11. ThUS .6^ = . 

Therefore 102. W feet = 102 '1^" 

In the following problems convert engineer's measure to carpenter's 

MEASURE. (to THE NEAREST 16tH OF AN INCH) 

105.75' 87.79' 13.7' 

348.1' 3.5' 19.26' 

Convert to the nearest 8th of an inch 

108.23' 19.125' 653.5V 

Convert the figures below to engineer's measure to the nearest 
100th 0= AN inch. think !!!!!!! 

105' 11" 56'r SS'^I" 

156'3l" 1823'6^" IS'l/^" 



w/s ^5J.i| 
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There are many other practical applications of ratio and 
proportion in the construction field. suppose/ for example/ 
that a table tells you that/ for the size and type of brick wall 
you happen to be laying^ 12/321 bricks and 195 cubic feet of 
mortar are required for every iw square ^eet of wall. how many 
bricks and how much mortar will be needed for 750 square peet op . 
the same wall? you set up the equation as follows: 

12/321 IS TO 1000 AS X IS TO 759 or 




BRICKS lODO' 750 

Cross multiply. lOOOx = 9/2^0/750 

X = 9/2^10.75 

X = 9/2^1 BRICKS 

•MORTAR J9i ^ JL 

1000 750 ■ 

Cross multiply lOOOx = 146/250 

X = 146.25 

X = 146-^; CUBIC FEET 

How MANY BRICKS AND HOW MUCH MORTAR IS NEEDED FOR WALLS OF THE 
FOLLOWING DIMENSIONS? 

1200 SQ, FT, 60 SQ.FT, 800 SO. FT. 

846 SQ.FT, 1045 SQ.FT, 



w/s 

PARE ^ 



SUPPOSE/ FOR ANOTHER EXAMPLE/ THAT THE INGREDIENT PRO- 
PORTIONS (by volume) for the TYPE OF CONCRETE YOU ARE MAKING ARE 
1 CUBIC FOOT OF CEMENT TO 1.7 CUBIC FEET OF SAND TO 2.^ CUBIC 
FEET OF COARSE AGGREGATE. SUPPOSE YOU KNOW BY REFERENCE TO A 
TABLE THAT THESE INGREDIENTS COMBINED IN THESE AMOUNTS WILL YIELD 
^.07 CUBIC FEET OF CONCRETE. HoW MUCH OF EACH INGREDIENT WILL 
BE REQUIRED TO MAKE 27 CUBIC FEET (ThIS IS ONE CUBIC YARD. WhY?) 



Cement 



1 cu.FT cement 



X CU.FT. cement 



^1.07 CU.FT. CONCRETE 27 CU.FT. CONCRETE 



^.07 27 



X = 



Sand 



1.7 , JL 
^.07 ' 27 



X = 



Coarse 

A66R?6ATE 




X = 



Using the information in the above paragraph/ how much of each 
ingredient will be required to make 



1"5 CU.YD. 
18 CU.FT. 



35 CU.FT. 



3 CU.YD. 



PARE 1 



You* re driving an automobile that can do 100 miles per 
hour, not just on the speedometer - that can be anything from 
75 up - but an honest 100 by a stop watch. You are at the be- 
ginning of a five-mile straight stretch of concrete, so you 
stick your foot into it, hit and hold the 100 irark. Ahead of 
you there is a parked car, white, low and mean-looking. As 

you pass, the fellow behind the wheel guns his engine and 

<» 

starts after you. You keep your foot hard down, and v. ell before 
you've covered a mile, you hear a brutal scream, a roar that 
sears your eardrums, a whoosh, and the white car has passed you. 
Another quarter of a mile and he's out of sight. 

That, gentlemen, is acceleration. Let us have no nonsense 
about how fast your car is away from the lights; never mind the 
time you spun the wheels in second gear on dry concrete. The 
man in the white car spotted you 100 miles per hour and a running 
start and almost blasted you off the road when he went by you 
within a single mile. What manner of automobile can this be? 
A thirty-five-year-old models tiie Type W125 Mercedes-Benz. 
Cylinders? Eight. Horsepower? Maximtim 646. Speed? Something 
over 200 miles per hour. Was it a freight-car size monster? 
Not at all* With fuel and water and driver aboard it weighed 
less tham 2500 pounds - half a ton less tham the ardinary sedan. 
It was designed to be raced on ordinary two-lane roads and did 
so with great success. (It didn't just travel in a straight line 
for ore short burst of speed, like a dragster) . Only in the 
suimner of 1951 did the pre-war records of the Mercedes-Benz 
begin to be crafcked.* 

♦ This story is taken from The Kings of the Road b y Ken W. Purdy. 
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X = rear end ratio 

R » engine speed (rpm) 

Z = vheel speed (rpm) 

r = rolling radius of wheel (ft) Distance from road to wheel hub center, 
q = roll ing radius (inches) 
A = car speed (mph) 

y ^ R rpm 
^ rpm 

This means that with a rear end ratio of 4.3:1, if your tach .ays 
4300 xpm, then your rear wheels are turning 1000 rpm. 

A mph - AjS^SO) ft, , 88A ft 
60 mm - min 



But 2irr f t = 1 rev Therefore 



7 mm drr min 



7 88a rev . 44A 




w/s ^5^.5 
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Use of this formula assumes that your transmission is in 
its top gear and it has a 1:1 ratio. We will now generalize 
the formula so that it can be used no matter what your transmission 
gear ratio is. 

Let q = 12", R = 3000rpm^ A = 70 mph. Then x = 3.09 
Suppose you know that your second gear ratio is 2.5:1 and you run 
this same test in second gear. This 2.5 ratio means your engine 
is going to work harder (faster) at the same speedy or that your 
engine will stay at the same speed and you will go slower.. In 
other words, at 3000 rpm you will not be able to go 70 mph while 
in second gear. You will go 2.5 times as slow or 70/2,5 = 28 mph. 

You can put this fetio into the formula by either multiplying 
it times R or dividing it into A. 

E.G. If X = 3.09, R = 3000, q = 12 and T • 2.5, find A using 

both formulas below. • ' 

.006qRT -vjTi wr> .006qR 
Uhi A- 

In either case if T = 1, you will get the original 70 mph. 

But suppose your trauismission ratio is given as 4.3 to 1.6. 
This can also be written as 4.3/1.6r which converts to 2.69:1. 
(how???) 

If your tremsihission ratie is 2:1 and your rear end ratio 
is 4:1, what is the ratio of revolutions of engine to revolutions 
of rear wheels? 

Suppose T = 2.5:1 and x = 3.06:1, what is the overall ratio? 

If you travel at 3200 rpm at 64 mph, and your rear end 
ratio is 3.02, what is the transmission ratio for the gear you 
are in? 
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By this time you should have realized that youf' overall 
ratio is found by multiplying the transmission ratio times the 
rear end ratio. If you are in any doubt what-so-ever , see the 
teacher about this. 

Overall ratio = T x X 

Don Garlits' rear engined swamp rat - IR has a 4. 10 
rear axle ratio, 16.2 rolling radius on his tires and the engine 
can turn 9500 rpm. If .his engined is peaked out as he goes thru 
the lights and his wheel* aren't slipping, now fast can he go in 
a quarter mile. 

What would be the result of changing the rear axle to a 
3.91, assmning that the engine would still reach 9500 rpm? 

He tries |a 4.26 rear axle, and the engine won't go above 
9500 rpm. What is the result? 

If you have a dragster that has a 4.96 rear axle, 15" 
rolling radius tires, and Is just reaching 91 mph in a quarter 
mile. What is the engine rpm. ^ 

You figure your engine is good for 7000 rpm, and you install 
a 5.11 rear axle* Now what is your final speed? 
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u 



If A IS THE DRIVER AND TURNING AT 1209RPft. FIND THE SPEED OF 
EACH OF THE OTHER WHEELS. 

IF C IS THE DRIVER AND TURNINfi AT 1200 RPM. FIND THE RPM OF THE 
OTHER GEARS. 

Do THE SAME IF D IS TURNING AT 1200 RPM AND D IS THE DRIVER, 

In EACH PROBLEM ABOVE MULTIPLY THE RPM TIMES THE NUMBER 0^ TEETH 
FOR EACH PARTICULAR GEAR. Do EACH PROBLEM SEPARATELY. WhaT DO 
YOU FIND? 



w/s 35^.5 PARE 6 



'^EAR 1 
TEETH X RPM = 



Gear 2 
teeth x rpm 



> ViJ I 




If ''^EAR 1 HAS 16 TEETH 1000 RPM 
f'-EAR 2 HAS. M TEETH ? 



'^EAR RATIO OR 1 TO 2 IS ? 



Pear 1 

17 TEETH 

750 RPM 



r^EAR 2 
2^ TEETH 
RPM 



Pear ratio of 1 to 2 - 



23 THETH ' 
? RPM 



31 TEETH 
1900 RPM 



Pear ratio ? 



? TEETH 
^200 RPM 



^43 TEETH 

i867 RfM 



Pear ratio ? 



The gear ratio of gear 1 to gear 2 is 3,^2, Pear 1 turns 

3^420 RPM WHAT does GE^R 2 TURN? 

'^EAR 1 HAS V\ TEETH » HoW MANY TEETH ON GEAR TWO? 



REMEMBER/ A'GEAR RATIO OF 3^9 MEANS 3,79!l, 
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'"'EAR E 



16 TEETH 
48 TEETH 



c 



Pear c 

^EAR F 



28 TEETH 





^EAR D 



16 TEETH. 




Suppose CiEar e is the main drive rear in the transmission and is 
therefore attached to the engine and turns at the speed pp the engine. 

'^EARS C, F/ D ARE ALL ATTACHED TO THE MAIN SHAFT AT THE REAr' OF THE 
TRANSMISSION AND SPIN AT THE SAME RATE AS THE DRIVESHAFT. ^EARS 
C. F/ AND D ARE ALL WELDED TOGETHER. 

If THE DRIVESHRFT TURNS ONCE AND C AND E ARE MESHED, HOW 

many times did the engine turn? * ' 

What is the gear ratio (1st gear) 

What is gear ratio when c and f are meshed? 

If e turns 2809 times, how many times does f turn when 

E and f are meshed? (2nd gear) 

What is the gear ratio for third gear? 



; r 



1^ 
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C In each problem below the rear- axle ratio will be ^.5L the 

r r MAXIMUM RPM OF THE ENGINE WILL BE 5000. HoW FAST CAN YOU 

60 IN EACH GEAR. ThE ROLLING? RADIUS OF A TIRE IS 12" 



(WITH OVERDRIVE) 



1st 


GEAR 


2.85 


2nd 


GEAR 


1.6R 








1st 


GEAR 


6.55 


2nd 


GEAR 


3.58 


3rd 


GEAR 


1-70 


^ITH 


GEAR 


1.00 


Isr 


GEAR 


6.70 


2nd 


GEAR 


f|,02 


3rd 


GEAR 


2.^9 


^TH 


GEAR 


1.57 


5th 


GEAR 


LOO 


1st 


GEAR 


5.71 


2nd 


GEAR 


^.00 


3rd 


GEAR 


1.78 


^TH 


GEAR 


1.00 


5th 


GEAR 


0.85 
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In eachproblem below the rear-axle ratio will be ^.09. 
The maximum rpm will be 5000. How fast can you go in each rear? 
The ro' ■ im radius of a tire 12.1" 



Ford 3-speed 1st gear 2,^2 

2nd 1.61 

3rd direct 

Ford 3-speed 1st gear 2.99 

2nd 1.75 

3rd 1.00 

Maverick Ixt ^.41 

2nd 1.86 

3rd 1.00 

Ford ^I-speed 1st 2.78 

2nd 1.93 

3rd 1.36 

^jh direct 

Ford 4-speed 1st 2.32 

2nb 1.69 

3rd 1.29 

4th direct 



20 TEETH 



w/s 353.5 P. in 

80 TEETH 



/ 



\ 



V 



20 TEETH 



C 

80 TEETH 

f 



Rear e is attatched directly to the engine and spins at 2000 rpm. 
Rears A and b are fixed permanently together, and are attatched 

DIRECTLY TO THE DRIVESHAFT. -SUPPOSE E IS MOVED TO POSITION E'. 

What speed will the driveshaft turn at and in which direction. 

(this MEANS -E AND C ARE MESHED) . 

What speed will the driveshaft turn at when e and a are 
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A SIMPLE TRANSFORMER CONSISTS OF TWO COILS OP WIRE/ USUALLY 
ONE COIL WRAPPED AROUND THE OTHER/ BUT ELECTRICALLY INSULATED "^ROM 

IT. Below is a schematic drawing op a transformer. 



Ip there are twice as many windings in the secondary as in the 

PRIMARY then THERE IS TWICE AS MANY VOLTS IN THE SECONDARY. 
The FIGURE BELOW ILLUSTRATES THIS PRINCIPLE. 



If a primary winding has 500 turns and 120 volts / how many 
volts will the secondary have with 2500 turns? 

If a primary has 120v/ 2000 turnS/ and you want 6v in the 
secondary/ how many turns will you need? 

A TRANSFORMER HAS A TURNS RATIO OF 1;12 (PRI . TO SEC. ) . If 
THERE ARE 250 TURNS IN THE PRIMARY/ HOW MANY TURNS WILL THERE BE 
IN THE SECONDARY? 




P MEANS PRIMARY AND VOLTAGE IS INPUT 
HERE. 



S MEANS SECONDARY AND IS THE VOLTAGE 
OUTPUT. 




In A TRANSFORMER THE VOLTAGE RATIO, PRIMARY TO SECONDARY/ 
IS 20 TO h AND THE PRieiARY VOLTAGE IS 50v. WhAT IS THE TURNS 
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A SIMPLE TRANSFORMER CONSISTS OF TWO COILS OP WIRE/ USUALLY 
ONE COIL WRAPPED AROUND THE OTHER/ BUT ELECTRICALLY INSULATED PROM 

IT, Below is a schematic drawing of a transformer. 

P MEANS PRIMARY AND VOLTAGE IS INPUT 



If there are twice as MANY windings IN THE SECONDARY AS IN THE 
PRIMARY THEN THERE IS TWICE AS MANY VOLTS IN THE SECONDARY. 
The FIGURE BELOW ILLUSTRATES THIS PRINCIPLE. 



If A PRIMARY WINDING HAS 500 TURNS AND 120 VOLTS. HOW MANY 

volts will the secondary have with 2500 turns? 

If a primary has 120v. 2000 turns . and you want 6v in the 
secondary/ how many turns will you need? 

A TRANSFORMER HAS A TURNS RATIO OF 1:12 (PRI. TO SEC,), If 
THERE ARE 250 TURNS IN THE PRIMARY, HOW MANY TURNS WILL THERE BE 
IN THE SECONDARY? 



In a TRANSFORMER THE VOLTAGE RATIO, PRIMARY TO SECONDARY/ 
IS 20 TO 1/ AND THE PRIMARY VOLTAGE IS 50y, WhAT IS THf TURNS 




HERE, 



S MEANS SECONDARY AND IS THE VOLTAGE 
OUTPUT , 




w/s ^52.6 
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RATIO OF THE SECONDARY TO THE PRIMARY? 

You NEVER GET SOMETHINfi FOR NOTHINR!!! If YOU PUT 20 
VOLTS INTO A TRANSFORMER AND GET 80 VOLTS OUT OF IT YOU GET 
FOUR TIMES AS MUCH VOLTAGE AS YOO STARTED WITH. Vqu HAVE TO GIVE 
UP SOMETHING: IT's CURRENT. 

In FIG 357.62/ if thbre was 1 ;mp )h the primapv, there 

WOULD HAVE TO BE 1/^ AMP IN THE SECONDARY. MS FAR AS POWER OR 
ENERGY ARE CONCERNED. YOU HAVE NOT GAINED ANYTHING, YOU HAVE ONLY 
CHANGED AROUND THE QUANTITIES OF CURRENT AND VOLTAGE, 

In EVERY TRANSFORMER VOLTAGE X CURRENT IN THE PRIMARY 
EQUALS VOLTAGE X CURRENT IN THE SECONDARY. VOLTAGE X CURRENT IS 
POWER. 

In ELECTRONICS FOR TV AND RADIO CURRENT IS USUALLY MEAS- 
URED IN MILLIAMPS (ma), ImA = .OOIa, ' 

SECONDARY VOLTAGE = 
SECONDARY CURRENT = 

A TRANSFORMER HAS 120v IN THE PRIMARY AND 6v AND ^MA IN 
SECONDARY, WhAT IS THE PRIMARY CURRENT? 

A TRANSFORMER HAS 300 VOLTS IN THE SECONDARY AND 200v AND 
6ma in THE PRIMARY, WhAT IS THE SECONDARY CURRENT, 

Ip - PRIMARY CURRENT Ep » PRIMARY VOLTAGE (OR ^p) 

Ig = SECONDARY CURRENT E/« SECONDARY V0LTA66 (OR V*) 



Sub-unit 356 

Given two triangles, you should be able to prove tmem similar 
by the angle- angle theorem, 

Given the ratio of the sides of two triangles and all the 
measurements of one of them, you should be able to determine all 
the measurements of the other triangle, 

Given a test covering the above mentioned skills, you 

SHOULD be able TO ANSWER OF THE QUESTIONS ACCURATELY. 

Materials: Geometry textbook 
Read p, 238-41 

DO oral # 1-5 WITH TEACHER. 

DO WRITTEN p, 242 « 1,2,3,8,10-22 
Read p, 244-6 

DO ORAL EX, 5-8 WITH TEACHER 

DO WRITTEN EX, p, 247 P 2,5,7,8,9,11.13.15,17 

21,27,32 

Read p. 251, thm. 34 

. DO written p. 255-6 if- 1-6,11,15,19 
Pead p. 260 THM 37 

DO WRITTEN p, 26^ 5,6,7,11,21 



Take Test 356 



Test 356 



Paqe 1 



QUESTIONS 

Gi^en A/)£f and Ai?5r with in ^ /s: ;.^a ,r 
ofihefoUowingcoriStlyiJSrtes,?J«^^^^ = -^r. Which one 
are similar? * ^'"*''^'****^~'«*P«'''d«'n« by* hich the triangles 



ANSWOS 



(A) Ai)£f AiJSr 



(C) A/)£F ^ ASJ?r 

(D) AZ)£F;v ASTi? 



J- In the adiaoent figure Ai?S/ - Aavk u/u- 

tended ratios is conre^t? °^ '■°"°*in8 



(A) \ 



Its sr 



XY " RX 



*5 _ ST TR 

XY^ YR~ RX 




QUESnONS 



ANSWRS 




f... 

10... 

II... 

13... 



Test ^56 9,1 



QuMtioitt 14 through 17 rafar to the adfacefit figure in which AX X BC and CY X AS. 
!n each question name the triangles you would have to prove similar in order to 
establish the given equality. 



14. 



AB 

BC 



AX 

CY 

CX 



1$ ^ 

AT~ AY 



1*. 



CY 
CX 



CB 

cr 



17. iTY)(AB) = iAT}(XB) 




14.. 

1$.- 
16.. 
17.. 



It. Supply the reasons for each statement in die proof shown, 
Given: IMN, 
W X MO: 

To Prove: (MSX^S) - (MT)(MO). 



PROOF 

STAIEMBIT 

«. 75 X Wi\ m iMO. 



b. £S " 9(f , ZO ^ 90'. 

c zs = 2o. 



t. AMST AMOPf. 

MS MT 
MO " Mn' 

f . iMS)(MN) - iMT)iMO). 



f. 



Given. 

b. 

c' 

4 

e. 

f. 

f- 



If. In the given figure RS || AB. Find x. 




MASON 




19. 



I 



I 



\ 
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.1. An AC VOLTAGE OF 120 VOLTS IS SUPPLIED TO THE PR0MARY 

COIL OF A TRA8SF0RMER HAVING 60^ TURNS. WhAT IS THE VOLTAGE 
ACROSS THE TERMINALS OF THE SECONDARY COIL OF THE TRANSFORMER 
IF IT HAS (a) 1200 TURNS; (b) W TURNS: (c) 6 TURNS: (d) 12k TURNS. 

2. A TRANSFORMER TO SUPPLY THE VARIOUS VOLTAGES REQUIRED IN A 

HIGH FIDELITY AMPLIFIER HAS 300 TURNS IN IT SPRIMARY COIL WHICH 
IS CONNECTED "0 120 VOLTS. CALCULATE THE NUMBER OF TURNS RE- 
I QUIRED IN THE SECONDARY COILS DESIGNED TO SUPPLY (a) ROO voLTS 

AS A PLATE SUPPLY: (b) 'IOO VOLTS FOR ANOTHER PLATE SUPPLY: 
(C) 5 VOLTS FOR A POWER TUBE SUPPLY; (d) AND 6.^ VOLTS FOR 
J THE REGULAR TUBE ^.UPPLIES. 



* 

I 3. The normal alternating current su!!lied to a house has 

VOLTAGES OF 110 VOLTS AND 220 VOLTS. DEVICES THAT REQUIRE 
POTENTIAL DIFFERENCES (VOLTAGES) OTHER THAN THESE OFTEM EMPLOY 
J TRANSFORMERS. LiST FOUR SUCH DEVICES THAT MIGHT BE FOUND IN THE 

HOME AND TELL WHETHER THEY ARE STEP-UP OR STEP-DOWN TRANSFORMERS 
I AND IF POSSIBLE WHAT THE REOUIRED VOLTAGE IS, 

J A TRANSFORMER HAS RO TURNS IN ITS PRIMARY COIL, AND 56^ 

I TURNS IN ITS SECONDARY COIL. ThE SECONDARY CIRCUIT HAS ^.0 AMPS 

AT 9.0 X 10' VOLTS. Calculate the voctage and current in the 

I PRIMARY CIRCUIT. 
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5. A SPOT WELDINfi MACHINE OPERATES WITH A CURRENT OF 75 AMPS. 

AT 55 VOLTS. It is supplied from a TRANSFORMER WIfflH 55^ VOLTS 
IN ITS PRIMARY. CALCULATE THE CURRENT IN THE PRIMARY CIRCUIT. 



] 
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CLUSTER 
AREA 
TITLE 



370.1 



Transportation 



Water Transportation - Piloting 
The Man in the Lighthouse 



Rationale ; 

Navigators and other people trying to measure distances 
indirectly, use the terms "angle of elevation" and "angle of 
depression." This unit will help you to understand and to 
use these terms. 

Behavioral Objectives ; 

Given an angle to measure with a protractor, you will 
mea.sure the angle within one degree. 

Given the measure of two angles of a triangle, you will 
find the measure of the third angle within one degree. 

Given two parallel lines cut by, a transversal, you will 
nam* eight pairs of equal angles. 

Given the hei^t of a pseudo- lighthouse, a theodolite 
to measure angles with, and a table of angles of depression, 
you will measure distances from the pseudo-lighthouse to 
various pseudo-boats to the nearest whole number of feet. 



Infomation sources! 



1. Read in "Patterns in Mathematics" textbook. Section 
5-3, Angles, page 97 - 99. 

2. Read in "Patterns..." textbook, top of page 100. 

3. Read Data brief # 1 "The angle sum of a figure" 

4. Read in "Patterns. . ." textbook, "Vertical Angles" 
page 108. 

5. Read Data brief # 2 "Parallel lines" 

6» Read Data brief # 3 "Complements and Supplements" 

?♦ Read Data brief # 4 "Angles of depression and 
elevation." 

8. Read Data brief # 5 "The man in the lighthouse*" 



Data Brief # 1 



On a sheet of paper, draw three triangles and with 
your protractor measure each of the interior angles in each 
triangle. 



Data Brief # 2 



In the figure below, line k is parallel to line 1, 
and liij^ m is a transversal which intersects both line k 
and line !• Parallel lines are lines that never meet no 
matter how far they are extended in each direction. • The 
transversal forms many pairs of equal angles. They are listed 
below. "Za" is read "angle A" 

Za = Lb They are corresponding angles 

Zc = Zd TShey are corresponding angles 

= ZP They are corresponding angles 

ZG = They are corresponding angles 

ZE - ZG They are alternating interior angles 
Zc = Zb They are alternating interior angles 

Z E = ill They are vertical angles 

Zc = Za They are vertical angles 

Z:G = Is They are vertical angles 

/.B = Z.D They are vertical angles 




Data Brief # 3 

A 20^ angle and a 70** angle are complementarv because 
their sum is 90** 

A 30** angle and a 60** angle are complementary. 

A 43** angle and a 47** angle are complementary. 

The angle that is the complement of 40** is 50** because 
40** + 50** = 90** 

The complaent of 62** is* 28** 

The complement of 89** is 1** 

A 30** angle and a 150** angle are supplementary because 
their sum is 180** 

A 40** angle and a 140*^ angle are supplementary. 

A 92** angle and a 88** angle are supplementary. 

The angle that is the supplement of 50** is 130** because 
50** + 130** = 180* 

The supplement of 80** is 100** 

The supplement of 110** is 70** 



Data Brief # 4 



Tn the drawing below^ if the observer at point A wants 
to look at point B, he has to elevate his head from the horizontal 
position. His line of sight moves through the angle of ele- 
vation. 

The observer at fi^ has to depress his head from the hor- 
izontal position to see point G{, His line of sight moves 
through the angle of depression. 




In the figure below the angle 
of depression is 14® 



In the figure below the 
angle of elevation is 26** 



Data Brief # 5 



A man in a light house wants to know how far a boat is 
from land. The top of his lighthouse is 800 ft, above the 
level of the sea since it sits on top of a cliff. He sights 
through a theodolite at a boat at an angle of depression of 
20^. 

Look at your angle of depression tables and see if you 
understand why he knows the boat is 2198 feet from shore. 

If his angle of depression were 32**, the boat would be 
1280 ft. from shore. 



Table of angles of depression 



angle of 
depression 
degrees 



distance 

from 
lighthouse 



angle of 
depression 
degrees 



distance 

from 
lighthouse 



1 

2 
3 
k 
5 
6 

7 
8 
9 
10 
11 
12 
15 
Ik 
15 
16 

17 

18 

19 
20 
21 
22 
23 
2k 
25 
26 

27 
28 

29 
30 

31 
32 

33 

35 
36 
37 
38 
39 

ko 
kz 

k3 
kk 
k$ 



11-5832. 00 
22907.0)4. 
iS2^kM 

ll)4'-4.0.56 
91l4.'4-.08 
7611. ?2 

6515.'+^ 
56?2.32 
5051. 0J+ 

kS31'0k 
)4ll5.6B 

3761.68 
31+65. ?0 
3208. 61; 
2985.68 
2789.92 
2616.72 
2.>».62.l6 

2123.36 
219^.00 
2031^.. 06 

1980.08 

ld8k.72 
17 )6.80 
1715.60 
l6!|.0.2li. 
1570.08 

I50'i.56 
IV; 3. 20 
1385.68 

1331 .Ml 
1280. 2li. 



1.92 
1186.08 
ll'^2.!4.6 
1101.12 
1061 .60 
1023.92 
967. 142 

953 .kk 
920. }2 
888.1; 8 

657 . ?2 
628 .!;0 
800,00 



1;6 

kl 
k8 
kl 
50 
51 
5? 
53 
Sk 
55 
56 
57 
58 
59 
60 
61 
62 
63 
61; 
65 
66 

67 
66 

69 
70 

71 

72 

73. 
7k 
75 
76 

77 
78 
79 
80 
81 
82 

86 
37 
08 
89 



772.56 
71;6.0O 
720.32 
695-.);'+ 
671.28 
61;?. 8)4 
625.0); 
602.88 
581.20 
560.16 
539.60 
519.52 
I; 99. 92 
i;8D.72 
l;6l.92 

kk3M 
k2$.yb 
kOl .20 
390.16 
373.01; 
356.16 
339.60 

323.20 
307.12 
2?1.20 

275.1+i4- 
259.92 
210;. 56 
221;. 36 
214.32 
199. '|); 
181;, 72 
170.08 

lUl .01; 
126.72 
112.60 
98.21; 
81;. 08 
70.00 
55.92 
1;1.92 
27. ?2 
11;. 00 
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Activity # 6 



I 

^ 1. What is the complementary ^ to 20'? 



I 



2. What is the complementary iL to 60*? 

3. What is the supplementary Z.to 120*? 
I i\. What is the supplementary lto 150'? 

5. What is the complementary l to T? 

* 6. What is the complementary l to 75°? 

I 7. What is the complementary l to 22 1^2°? 

8. What is the complementary lto ^15°? 

f 9, What is the supplementary lto 30°? 

10 i What is the supplementary z_ to 90°? 



li 

1 
I 



ERIC 



I 
I 

I 

I 



Activity I 7 

In each picture below name each angle of depression 
at point A, and each angle of elevatJ i at point B. 




Activity # 8 



In the picture below the man in the lighthouse sights 
through his theodolite at different boats going by. For each 
angle of depression listed below tell what the distance of the 
boat is from the shore line. 



eg" 




Suppose the man passing by in a boat talks to the 
lighthouse man by radio and tells him he sees the lighthouse 
through his theodolite at an angle of elevation of 36*^. 
How far from the shore will the lighthouse man tell him he is? 



Ask the teacher to take you outside to the pseudo-light- 
house and sigh't on some pseudo-boats. 



s 



€ 
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TITLE 



370.2 



Manufacturing 



Product Design 



The Rear Wheels of a Car 



ERIC I 



Rationale ; 

If you have ever tried to measure the circumference 
of a circle, (the distance around the outside of a circle), 
you will understand why this is difficult to do. Around 
2000 B.C. the egyptians thought they had discovered a 
relationship between the circumference of a circle and its 
radius. But the relationship they discovered was not very 
accurate. 

This package will help you discover and use the rela- 
tionship between the radius of a circle and its circunference. 

Behavioral Objectives ; 

Given the radius or diameter of a circle, you will be 
able to find the circumference of that circle, accurate to 
two decimal places. 

Given the circumference of a circle, you will be able 
to find the radius and diameter of that circle, accurate to 
two decimal places. 

Given the radius of the turning circle and the tread of 
a car, you will be able to find the distance an inner tire 
and an outer travel when making as tight a circle as pos- 
sible, with accuracy to the nearest whole nxiraber of feet. 
^ ( — f ""^ 



Information Sources; 



1. Read Data brief # 1 "Inventing ir" 

2. Read data brief # 2 "Rolling radius and circumference." 

3. Read Data brief # 3 "Revolutions of a tire." 

4. Read Data brief # 4 "Turning radius." 

5. Read Data brief # 5 "Turning radius and distance." 



Data Brief # 1 

Obtain a ruler, yard stick and a piece of string from 
the teacher and measure the circumference (C) and diameter (D) 
of each circle indicated in the table. Record your measurements 
in the table attached to activity # 1. 

Data Brief # 2 



Since a tire flattens out slightly as the weight of a 
car is put on it, its actual radius is larger than its 
rolling radius. (See picture below.) 




Actual radius is 18 inches Rolling radius is 16 inches 



The formula for finding the circumference of a circle 
is circumference = 2 x radius x v, 
or c = 2?rr 

If the rolling radius of a tire is 16% the circumference 
of the tire (rolling circumference) is 2 x x 16 = 100. ^fS** 

This means that if the tire makes one revolution it travels 
100.48". The circumference of a tire is the distance it 
travels during one revolution. 

If the circumference of a tire is 120", then it travels 
120" in one revolution. In two revolutions it travels 240'* 

The tires used on some of the trucks at the mines have 
a diameter of 8*, which means their ^circumference is 25.12*. 
Therefore when the tire has made one complete revolution it 
has travelled a distance of 25.12*. 

Data Brief # 3 

If a tire has a circumference of 100" and it travels 
100 " it makes one revolution. 

If a tire's circumference is 100" and it travels 200" # it 
makes two revolutions. 

If C = 100, and travel distance for this tire is 700" 
It makes 7 revolutions 

If C « 120" and it travels 600" it makes 5 revolutions. 

Thus 



The number of Distance a tire rolls 

revolutions a = ~ 

tire makes Rolling circumference 



I 

I 

I 

I 

I 

I 



i; 
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If a tires circumference is 100" and it rolls 450", how 
many revolutions did it make 

revolutions = — — "/^ •'To 

100 ^ 



Data brief # 4 

Below is a picture of the tire tracks of a car turning 
in as tight a circle as possible. The dashed lines are the 
inner tires track, the solid line is the outer tires track, 
and the dots represent the path of the center of the car. 




The turning radius is the distance from the pivot point 
(which is the center of the circle) to the center of the car. 
The turning radius in the previous picture is distance B. 

The tread of a car is the distance from the center of 
one rear wheel to the center of the other rear wheel. In the 
picture below the tread is 56*. 




The length of th^ turning circle is figured from the 
turning radius. The length of the turning circle is the 
circumference of the turning circle^ figured from the 
turning radius. 

As you can see in the above drawing, the inner tire makes 
a smaller circle than the turning circle, and the outer tire 
makes a larger circle than the turning circle. 

The radius of the inner circle in the above pccture is 
15' - 28". The 28" is half the tread distance. 

The radius of the outer circle is 15' plus 28". Again, 
because of the 56" tread. 



Assuming that the standard tread of a car is 56", 
suppose a car has a turning radius of 16 ' . Then the radius 
of the circle made by the outer tires is 16' + 28". The 
radius of the circle made by the inner tires is 16' - 28" 

If a car has a tread of 60" and its turning radius is 
22', the radius of the circle made by the outer tires is 
22' + 30", and the radius nf the circle made by the inner 
tires is 22' -30". 

Data Brief # 5 

If a car has a turning radius of 18' and a tread of 
60", the radius of its turning circle is 18". The circum- 
ference of its turning circle is 2 x 3.14 x 18 = 113.04'. 
The circumference of the circle described by the outside tire 
is 2 X 3.14 X (18'30") = 2 x 3.14 x (20*6") = 2 x 3.14 x 20.5' 
multiplying these numbers you get 128.74'. 

The circumference of the circle described by the inside 
tire is 2 X 3.14 x (18' - 30") = 6.28 x (15'6") = 
..28 X (15.5') = 97.34' . 

If the tires on the car have a rolling radius of 12" or 
one foot, the circumference of the tire is 6.28'. Thus to 
find out how many revolutions the tire makes in travelling 
(The inside tire) use the formula discussed in Data Brief # 3 
and divide 97.34 by 6.28 and you get 15.5 revolutions. 

- To find out how many revolutions the outer tire makes 
you divide 128.74 by 6.28 and you get 20.5 revolutions. 



Record the diameter and circumference of each circle you measure in 

THE appropriate PLACES IN THE TABLE BELOW, 





CIRCUMFERENCE 


DIAMETER 


c/d 


Circle ^1 








Circle #2 









Circle #3 








Circle ffA 








Discus platform at north end 
of football field. 








Top of waist basket 








BOTTOM OF WASTE BASKET 








Cement base of lamp post in 
teacher s parking lot 









Metal base of lamp post in 
teacher's parking lot 



AR WHEEL IN AUTO SHOP 
NOT ON A car) 



Circle formed by holes of the 
speaker on the wall, 



I 
I 



Activity # 2 



A tire has a rolling radius of 22" • What is its circumference? 

Rolliiig radius Rolling diameter Rolling circumference 

22" ? ? 

18" ? ? 

? 36" . ? 

? ^ 40" ? 

23" ? ? 

? 44" ? 

In the above table, fill in the appropriate measurement in 
place of each question mark. 

Go out to the auto shop and get a tire. Measure its 
radius. Make it roll along a tape measure laid out on the 
ground and record the distance it travels for one complete 
revolution r here. 

Now calculate the circumference of the tire from the 
radius you measured and record that figure here. 



Do this experiment several time*, and then tell the 
teacher your results, if there are any. 



Act vity # 3 



The circumference of a tire is 118" • How far does it 
roll in one revolution? . 

The circumference of a tire is 120". How far does it 
roll in two revolutions? — 

A tire rolls 300" in three revolutions. What is its 

circumference? 

The circumferenne is 110". How far does it toll 

in 5 revolutions . 

in 7 revolutions 

in 14 revolutions ^ 

in 300 revolutions 

A tire has a rolling radius of 21". 

What is its circumference? 

How far does it roll in one revolution? 

in two revolutions? , 

in 100 revolutions? 

A tire has a radius of 24" (rolling radius). What is 

itfttfameter? , — 

What is its circumference? (rolling) , 

How far does it roll in one revolution? 

in ten revolutions? 

in 25 revolutions? 



Activity # 3 

A tire rolls 400". Its rolling circumference is iOO". 
How many revolutions did it make? 

A tire rolls 600". Its rolling circumference is 120" 
How many revolutions did it make? 

Complete the blank spaces in the table below. 
# of revolutions distance tire rolls rolling 'circumference 



? 440" 110" - 

? 880" 110" 

? 630" 105" 

? 944" 118" 

? 1373" 114.5"' 

26 ? Ill" 

21 ? 114" 

98 ? 122" 

400 ? " li3.5" 

20 360" ? 

rolling rolling distance number of 

radius circumference tire rolls revolutions 

22" ? 13816" ? 

20" ? 879.2" ? 

26" ? 816.40 ? 

23" ? 1227.74 ? 

20" ? 465" ? 

23" ? ^ 1000" ? 

4' ? 5280' ? 

30" ? 1266" ? 



Activity # 4 



Fill in the spaces below whece there is a question mark, 
In this first table the tread of the car will always be 60" 
or 5*. The radius of the tires will be 12" or 1*. 



1. 



radius 

circumference 



Turning 
2V 

? 



outer tire 
turning 

2V + 30" 



? 



inner tire 
turning 

24* - 30" 



2« radius 

circumference 



3» radius 

circumference 



circumference 



circiimference 



00^ ? ? 



? ? 



4* radius \ * * 

? - ? 



circumference 



5 ? ? 

^* radius (j) 



? 



6. radius |f ? ? 

? ? 



I 

I 

r 



In the series of problems below, assume the tread of a 
car is 56" or 4 '8". 



turning 

7 . radius <3? P 

circumference 



outer tire 
turning 



inner tire 
turning 



8. radius { * 
circu c-rence 

9. radius { 
circumference 



10. radius jQ^ 
circiamf erence 

11 . radius 3 
circumference 



12. radius /S^^ 
circximference 

13. radius / 1^^ 
circumference 
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Fill in the empty spaces in this table. 



ERIC 




In the table on the previous page are the data for the 
revolutions taken by the inner tires and by the outer tires 
of a car while it turns in a circle. 

Explain to the teacher what would happen if the inner 
tire were attached directly t^o the outer tire and the inner 
tire turned exactly as it does on a car now. 

Explain what would happen to the inner tire if the outer 
tire turned exactly as it does now and the two tires were 
fixed rigidly together. 



t 

Rationale > 

At times a distance cannot be measured directly. T^or exaunple: 
How do you determine the length of tRe cable needed in the picture 
below before the sign is put up? 

One method of finding the length of cable needed is by use of the 
Pythagorean theorem. This method of indirect measurement uses the 
fact that once you know two sides of a right triangle, you can determine 
the third side. 

Behavioral Objectives; 

Given any two sides of a right triangle, you will be a 

able to find the third side with two decimal place accuracy* 

Given the distance •'a** and the distance "b'* as in the 

picture below, r€*presenting two legs of a right triangle, and 

the use of the electronic calculator and square root tables r 

you will be able to find the length of the cable with an A. 
accuracy of one foot. 




Information sources. 

1. Read Data-brief #1 

2. Read Data brief #2 

3. Read Data Brief #3 

4. Read Data Brief #4 



Data Brief #1 

A right triangle has one angle that measures 90**. 

In any right triangle, the length of one short side squared ia^) , 
plus the length of the other short side squared (b^), equals the 
length of the longest side squared (c^) . a^ + b^ = 




b 



Can the triangle below be a right triangle? 




5^+6^= 7^ 
7 

25 + 36 = 49 

61 49 Therefore it is not a right* triangle. 



Data Brief # 2 

If the side "b" in the triangle below is 6* and the longest 




a 



Here is another examnle. If the longest side is 26', and 

one of the short sides is 24\ how long is the other short side? 

26^ = 242 + 

676 = 576 + x^ 

676 - 576 = x^ 

100 = x^ 

10 = X 




Data Brief I" 3 



In the triangle above you find the third side bv setting up 
the following equations and solving for the unknown. 

6^ + 8* = X* 
36 + 64 = x^ 
100 = x^ 
10 = X 

In the triemgle below you solve for the length of the unknown 




Data Brief # 4 

You are going to need your sheet of square root tables at this 
time. It is attached to this package. 

Look in the column titled " No. " and find "16". Look in 
the column titled "square root " directly across from the **16"* 
and you should find the number "4". This means that the square root 
of 16 is 4; or written in math symbals 

/Te = 4 

Find the square root of 3 ( /J ) 
Do you see that 

✓5 = 2.24 
/7 = 2.65 
/]A% = 11.96 

To find the length of the third side of the triangle below set 
up the problem in the following manner. 

12^ + 18^ - X* 
144 + 324 = 

468 = x^ 
/?68 - x 
21.633 « X 




Activity # 1 



Each set of three numbers below represents the lengths of the 
three sides of a triangle. Indicate by writing "ves" or "no" 
after each triplet that, yes, the triangle is a right triangle, 
or no, the triangle is not a right triangle. 

6,8,10 5,13,12 2,7,8 

26,19,24 7,8,9 12,15,9 

7,25,24 15,12,8 12,16,20 

9, 41,40 10,20,30 11,61,60 

583,1344,1465 481,29,490 483,484,42 

901 1260,1549 325,204,222 610,1189,1020 

1889,1360,1311 1044,1165,517 



Activity # 2 

In each pair of numbers below, the first is the length of the 
longest side of a right triangle and the second is the length of 
one of the shorter sides. Find the length of the third side. 



5,4 


10,6 


15,9 


26,24 


15,12 


10,8 


20,16 


50,30 


500,300 


5000,3000 


100,60 


2500,1500 


35,28 


1409,159 


421,420 


1301,51 


269,260 


449,351 


365,364 


229,221 


281,231 


409,391 


221,220 


221,171 



1229,1221 



Activity # 3 



I 



A sign is to be hung as pictured. The cable support 
on the building is 30' above the sign and the hook on the 
sign is 16' from the building. How long a cable is needed 
to help support this sign? 



I; 



\ 




t 
I 

1 
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Activity # 3 



A sign company has to hang a sign as in the picture 
below. How long a piece of cable should he make up? 




The cable (x) as in the picture belov/, helping to support 
the sign is cracking the windov; sill that it is attached to* 
A new ca^le will replace it and will be attached to the roof. 
The bar the sign is attached to is 16* below the roof and 
the end of the bar it; 12* from the building. How long should 
the new cable be? )The dotted- line sill be the new cable.) 




I 



Activity # 4 



\ 



\ 




Find the length of the cable Cc) for each problem below, 



1. a = 20, b = 12 



2. a = 46, b = 10 



3. a = 16, b = 11 



4. a = 24, b = 19 



5, a = 60, b = 11 
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-Rationale 

One of the longer tunnels ever built goes through a mountain 
in Prance. Before the tunnel was started, the nlanners of the tunnel 
had to know how long it would be so that thev could extimate its 
cost and aooropriate the right amount of monev. But vou can't 
walk through a mountain so some other method of measuring had to 
be used. This package explains one such method. 

Behavioral objectives 

niven any angle between 0 and 90** you will be able to look 
up its tangent in a trig table with 100% accuracy. 

niven the tangent of an angle, you will be able to name the 
nearest whole angle with Inaccuracy. 

Given e distance to measure that requires the use of the 
tangent formula, you will be able to find the distance wanted 
to the nearest whole number using the tangent formula, trig 
tabled^ and calculator. 



Pre-Test 

Tan 63» « 
Tan 71» - 
Tan 32* ■ 
Tan X « 1.0000, 
Tan X " .6£05,. 
Tan X - ,B20l, 



you need to find the distance from 
A to h. Draw a triangle that will allow 
you to use the tanuent formula to- find 
the distance AB. V/hcn you have drawn your triangle 
triangle^ ask the teacher for the 
ncasurenents you will need to knov;. 




In formation sources : 

Read Data Brief # 1^ 
Read Data Brief i 2 
Read Data Brief # 3 
Read Data Brief # 4 
Read Data Brief i 5 



'Using the tangent table*" 



"i^urther use of the trig tables" 
Common fractionf- and decimals" 
••Using the tangent formula** 
•'Using the theodolite ** 



sics oak 16- 



Data Brief « 1 
Ret a trig t2Ut)le from the teacher. 

Look in the column headed "angle" and find 20®. Look across 
from 20® in the column headed ''tangent" and you should see "..3640 
This meauis the tangent of 20® is .3640 or in shorter form 

Tan 20® = ,3640 



Do you see that the tangent of 45® is 1? 
Do y.ou see that Tan 76® - 4.0108 
Do you see that Tan 59® - 1.6643 

— What is the tangent of 42® 

You should have written down .9004. 

Data Brief » 2 

Question: The t^gent of what angle is .8098? 
Answer: 39®^ is the angle. 

Question: Tan x ■ .5774 What is x 

Answer: x » 30*, because Tan30® = .5774 - 

The symbol 6 is a nreek letter called "theta". Many times 
greek letters instead of our own letters are used to designate 
anles. 

Tan e - 2.9042^ 8 « ' 

In the blank above you should have written 71" 
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Definition: tan x = 



Data Brief # 3 

length of side opposite angle x 




length of side adjacent to angle. x 



b 

a 

In the triangle above tan ^ - 



5 

If a = 5' and b = 7* then tan ^ - ^ = ^7143 



Look in your trig tables and find the number in the tangent 
colvimn closest to .7143. 

Do you see that .7265 is closest? 

This^neans that angle x = 36^ {approximately). 



Find tan x = 7/8, x = 
tan X » 15/11 X = 



Your two ansimrs should be 41^ and 54^ 



I 

[ 
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Data Brief # 4 




12 

in the above triangle, the side 9" long is opposite the angle 6 
The side 12" long is adiacent to the angle 8, And the side 
15" long is the hypotenuse. The longest side is always the 
hypotenuse . 

In the triangle below, the side 12 • long is opposite angle 6, 
The side 5* long is adjacent to the angle 6. And the side 13' 
long is the hypotenuse. 

13 




In the triangle below, 6 = 40', the side adjacent to angle 6 
is 100' long and the side opposite angle 6 is x. We want to 
find X. 



tan 6 « 



opp. 
adj . 



tan = 



100 




/oo 



To find X you must multiply tan40* tiroes 100. tan 40* = .8391 
Thus •8351 times 100 - 83^ feet. This is the length of the 
side opposite angle 6/ 



»1 
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In the triangle at the left, 
suppose a = 80 and 6 = 60**. 
Find side b. 






/,7?3l X?^ = Jr 



Data Brief # 5 



For this work assignment you will accompany the teacher out 
side and will carry out the actual measurement of distances 
similar to the ones you have coif^leted in this package at this 
time. 



Activity « 1 









Tan 38* 


= 


- 


Tan 26* 


8 




Tan 67* 


S 




Tan 88* 






Tan 12* 


m 




Tan !?• 






Tan 


m 




Tan 55* 


- 




Tan 0* 


m 




Tan 8* 


s 

- 


Activity 


Tan X « 


.6745, 




Tan X * 


.9657 


X - 


Tan X « 


.0875 


X « 


Tan X ■ 


.5543 


X « 


Tan X « 


1.0355 


X « 


Tan X ■ 


1.8040 


X « 


Tan X ■ 


.3640 


X » 


Tan X ■ 


.4452 


X » 


Tan X ■ 


7.1154 




Tan X « 


.9999 


X * 


Tan X ■ 


.6000 


X ■ 


Tan X - 


.7811 


X « 


Tan X - 


.0700 


X • 


Tan X • 


2.144 


X - 




Tan X = 2/3 
Tan X = 4/9 
Tan X = l/l7 



Activity S 3 



Tan X = C/6 
Tan X = 3/4 
Tan X = C/17 



X = 



Tan X = 4/3 



Tan X = 7/3 



X - 



Tan X = 1/6 



X - 



Tan X = 4/5 



X ' 



Tan X = 5 



Tan X = 2 



X = 
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Activity # 4 






S.0O 





f 
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V av4> » a6e xQczc ov opooaixe ax^co a f^ctp XoQX 
A and B are trees on opposite sides of si deep gorge. Angle A 
is a right angle. The distance fron A to C is measured and found 
to be 300*. Angle 9 is 38**. What xS the fli stance across the 
gorge? 



Activity " 4 




Above is a birds-ev^ view of a mountain and the surrounding 
terrain* The railroads want to put a tunnel through from point 
A to point B. Angle B is a right angle. The distance BC is 
measured at 1700*. Angle 6 is SI"". Find the distance through 
the mountain. 
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The distance across this river in a canyon without wading 
through the aligator infested waters. You set un the triangl 
that will allow you to measure this distance and then ask the 
teacher for the necessary measurements that will let you find 
the width of the river. 




A tunnel has to go through the mountain from point A to B 
and then a bridge spans the river canyon from oodnt B to C. vou 
set up the triangles that vou will need to measure these distances 
and then ask the teacher for the necessary measurements that 
will let you find the distances wcuited. 



i 



So I. G 






(STUDENT S INDIVIDUALIZED CAREEH SOURCE PACKACEI 



SERIES Exploration 



I 
I 



I 



NUMBER 372.5 



CLUSTER 
AREA 



Construction 



Site Layout 



TITLE' Across A Lake, Across a River 



( 



ERIC 



Rationale ; 

At times it is not convienient to use the tangent 
formula because of the difficulty in measuring either of 
the legs of a right triangle. In the picture below, the 
distance AB is to be measured, but the distance BC crosses a 
river and is not easily measured. Therefore the distance AC 
must be used as a reference distance to find the distance AB. 
Since the only side of the triangle that is known is the 
hypotenuse and the side wanted is opposite the angle measured 
at C, the sirfe^ormula will be used instead of the tangent, 
(abbreviated Sin) . ^\ ^ 




Behavioral Objectives t 



Given any angle between 0* and 90^,^ you will be able to 
look up its sine exact^. 

Given the sine of an angle, you will be able to find 
the angle with one degree accuracy. 

Given a situation similar to the one pictured above, 
wh#re the side opposite a given angle is to be found and the 
hypotenuse is kn<wn, you will be able to find the distance 



asked for by using the silie formula, with whole number accuracy. 



Pre-Test: 



I 
I 
I 
I 
I 
I 



The sin 43** 

The sin 67** 

The sin x 

The sin x 



• 5GO0, X = ? 
♦8660, X = ? 



Referring to the picture on the preceeding page of this - 
package - 

If the hypotenuse (AC) is 220 yards long, what xi 
the distance AB? 



Information Sources ; 

!• Read Data brief # 1 "The Sine Function and the 
trig tables." 

2. Read Data brief # 2 "The Sine Ratio." 

, 3. Read Data brief t 3 "Using the theodolite." 



Data Brief « 1 
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Look at your trig tables and find out "What the sin 30* 
is* You should get .SOOO* 

Find the sin 42% it is .6691 



Find the sin,71*» It is .9455 

I£_th©'^i*-sc^ -4384, then x = 26** 

Data Brief #2 — 

In the triemgle below, side AB is opposite an^le , And 
side AC is the longest side and thus is called the hypotenuse 

The sine formula staties tkat 

0pp 



t3 ''^rP 



ThetL sin 23" = 



sine = 

C 

If 9 = 23**, and side AC = 80. 



This type of problem is solved^by multiplying 80 x (sin23*) 
In the picture belcw 6 = 37' AB = AC = 230. 

A - 



A . \. ^'^ 777? 



4d 



1 

I 
I 

I 

I 



li 
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Data Brief # 3 
Get a theodolite and go outside with the teacher to 
try some actual measurements using the sine formula. 

Activity # 1 

sin 43* = ' 
sin 56«= 

sin 12^ ^ ^ _ 

sin 12* = 
sin 30** = 
sin $0** = 
sin 88* * 



sxn X 
sin X 
sin X 
sin X 



•9945, 
*9135, 
•4384, 
.1045, 



sin X = 4/7 
sin X = 5/11 
sin X = 9/10 



X 
X 
X 
X 

X 
X 
X 
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Ratlon nlot 

Just because a plane is flying at 400 mph doesn't 
mean he will travel a distance of 400 miles from one place 
on the earth to another in one hour. Maybe he's flying 
400 roph straight up* This means his ground speed is different 
than his air speed. 

This package will demonstrate a method for computing 
ground speed if the angle of elevation and air speed are known. 

Behavioral Objectives : 



Given the air speed and angle of elevation of an airplane 



you will be able to calculate its ground speed with whole 
number accuracy « 

Pre-Test ; 

Find the ground speed of the airplane in the picture 

below* 




C 



Pro-Teat (continued) 



An airplane is climbing at an angle of 16* at a speed 
of 375 mph. What is its ground speed? 



Information Sources s 

1. Read Data Brief # 1 "Cosine and the trig tables" 

2. Read Data Brief # 2 "Triangles and Cosine" 

3. Read Data Brief # 3 "Using the theodolite" 



Data Brief # 1 

Use your trig tables for looking up the cosine of an 
angle the same way you did for looking up sine and tangent. 



Example : 



Cos 10» = 



.9848 



Cos 60«* = 



.5000 



Cos 30«* = .8660 



■ Cos X = .8192 



X = 35» 



Cos X = .7075 



X = 45** 




The cosine formula says Cos x = ffyp 



Referring to. the pictm ;j above. Line AC describes 
the path of an airplane climbing at an angle x* Line AC 
represents the speed of the airplane, not the distance it 
is flying. Thus, line AB represents its ground speed. 

Gicen that the airplane is climbing at an angle of 
25* at a speed of 200 mph. Its ground speed is found in the 
following manner. 

cos X = ^yp 
4<3 

Cos 25* = 

.9063 - 
161 - 

The ground speed is 181 mph. 



Data Brief # 3 
Pick up a theodolite and a teacher and go outside for 
some actual measuring with Cosine # 



I 
i 
I 
I 



Cog 


32° 


T3 


Cos 


47^ 


a 


Cos 


76** 


o 


Cos 


45** 




Cos 


10** 




Cos 


89*" 


Si 


Cos 


67** 




Cos 


X - 


.1564 


Cos 


X = 


.7193 


Cos 


X - 


• 8910 


Cos 


X - 


6/7 X 


Cos 


X «s 


1/4 X 


Cos 


X = 


7/9 X 


Cos 


X = 


347/456 


Cos 


X » 


23/450 



X 
X 
X 



X 
X 
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Activity f 2 




Find the ground speed of the airplane in the above 
picture if the air speed is 350 mph, and the plane is climbing 
at an angle of 20* 




Find the ground speed of the airplane from the above 
picture # 

An airplane is climbing at an angle of 29* at a 
speed (air speed) of 400 mph* What is its ground spaed? 

An airplane is climbing at an angle of 15* with an 
air speed of 275 mph* What is its ground speed? 



S I. e S PAK 

(STUDENT S INDtViDVALlZED CAREER SOURCE PACKAGE) 



SERIES 



Exploration 



NUMBER 
CLUSTER 
AREA 
TITLE 



372.7 



Travsportation 



Data Handling 



Where Are You 



Rationale : 

At times v;hen you are on the ocean or in the air# it 
is helpful to knew how far av;ay different objects are. It" 
is up to the navigator to decide which trig formula to use: 
sine^ cosine^ or tangent* In this package you are the 
navigator and you will pick which formitla to use to get the 
information asked for. 

Behavioral Objectives : 

Given different situations involving indirect measure- 
ment by use of the sine^ cosine, and tangent formulas , you will 
be able to pick which of the three formulas to use and find 
the distance with whole number accuracy. 



Information Sources; 



1. Read Data brief # 1 "Pick your formula - angles" 

2. Read Data brief # "2 "Pick your formula - sides" 

3. Read Data brief t 3 "Using the theodolite" 



Data Brief # 1 



In each problem on activity sheet # 1, you are to find 
the measure of the angle designated by using the formula 
noted inside the triangle. 



example: 



Cos X = 



Cos X - 



A07 

f^yp 

loQO 
I I 29 



Cos X = ,8579 
Using the trig tables e ^ 



CI I 



COS 



»1* (approximately) 



Data Brief # 2 




In the above triangle, the side opposite 
the known angle is the side wanted and the hy- 
potenuse is known. For this set of data the Sine formula would 
be the easiest to use because 



Sin X « 



35 



In the above triangle^ you are given the side adjacent 
to the known angle and you want the side opposite the known 
angle. Therefore the easiest way to solve for x would be to 
use the tangent formula because 



oeP 

tan 0 ~ ^ 



tan 35* = 



X 



.7002 = 



Data Brief # 3 



Pick up a tape measure, a theodolite and a teacher and 
go out side for some practical problems. 



Activity if 1 

Use the trig formula mentioned to find the angle x. 




Activiuy # 2 

Name the trig formula you are gc .ng to use and show it 
to the teacher before solving for the unknown. 



\ 

tx ^ 



so 



tl_„. ^ 



n 



\ 



-A 




u 



X 



Because of the shallow \ Sif^ 

water about island A, the ship \ 
must stay in a channel 1200' away V 
from the island. The man in the ' \ 
lighthouse radios to the captain of 
the ship and tells him that he is 
2092' from the lighthouse, just as he is 
passing directly opposite the island. What 
is the ships distance from the island if the 
picture above represents the situation? 
Which trig formula???? 



\ 



V 



\ 



\ 




Suppose that instead of telling the boat 
captain how far he was from thjs lighthouse, he told him 
how far the island was from the light house. Which trig 
formula world the ship's navigator use then? 



How far is the island from the lighthouse? 



N 




The above picture describes the following ; 
situation: / 

A ship heading due west out of port sees a cloud of 
smoke on the shore line due north of the port^ at an angle of^ 
28*. He knows he is 16,000' from the shore (about 3 miles), 
Ho\; far aip the coast is the fire? 



Which trig formula?????? 

Which trig fcomula would he use to find out how far the 
ship is from the fire? 

How far is the ship from the fire? 




Two airplanes are flying at an altitude of 10^000 feet. 
The navigator in plane A is looking through his theodolite 
and measures an angle of 21* just as the tower tells plane C 
that he is directly overhead. 

What trig formula would you use to find the distance 
between the airplanes? 

How far apart are the airplanes? „^ 

What trig formula would you use to find how far plane A 
is from the tower (line AB) . 

How far is plane A from the tower? 



(STUDENT'S INDIVIDUALIZED CAREER SOURCE PilCKAOE) 



5EHI£S 



Exploration 



NUMBER 
CLUSTER 
AREA 
TITLE 



37^1.8 



Public Service 



Public Records. Titles and Deeds 



I HE $25,000 Caper 



Rationale : 

Even a real estate broker or an escrow officer needs to 
know math, and not just simole arithmetic. This package leads 
up to the solving of a problem that actuallv ceane uo in a Tucson 
real esUate office. The solution to the problem was worth $25,000 
to the owner of the real estate office. 

But even after the solution was presented to him, the real 
estate man failed to capitalize on the information because he 
didn't un<i^rstand the math involved which was the use of the Law 
of cosines and the solving of a second degree equation. 



Given a problem to solve that requires the use of the Law 
of cosines, you will be able to set up the equation and solve 
the problem with 3 decimal place accuracy, with the use of the 
calculator and trig tables. 



j Behavioral Objective? 

I 
I 
I 
I 
I 
I 
I 
I 
I 



Information Sources: 

Read Data brief #1 
Read Data Brief #2 
Read Data brief #3 
Read Data brief #4 



"The Law of Cosines" 

"The Quadratic Formula" 

"For $25/000, what is x" 

"The theodolite and the Law of Cosines' 




Data Brief #1 

The Pythagor.ean theorem states that 
in any right triangle, as in the picture 
to the right 

a^ + = 



There is also a "Pythagorean theorem" for any triangle, not 

just right triangles. It is called the "Law of Cosines". 

A / -.. 



j Using the triangle at the right as 
an example, this law states„ that; 

1 = a^ + -2abCosC 

1 / 

Suppose that angle C = 90" . Then solve the above equation 
I for c if a = 3, b = 4. (Remember that Cosgo* = 0.) 




B 



I 
I 



You should get c = 5. This Illustrates that the pvthagorean 
thfeorem can be developed from the Law of Cosines. 



If you have to find side b in a triangle the Law of Cosines 
I states th^ 

= a^ + -2aGCosB 
I If you want to find side a the law states that 

= + b^ -2bcCosA. 



I 
I 



ERIC 



I 



^ - Data Brief i 2 

The quadratic formula allows you to solve anv second degree 
equation by plugging numbers into the formula and grinding out 
the answer. 

The formula states that if ax^ + bx + c = 0 then 

-b±l/b2 - 4ac 



a is the coefficient of the x2 term, b is the coefficient of t 
X term and c is the constant. 

Given the equation 4x^ + 6x - 7 = 0 to solve, 

a = 4 
b = 6 
c = -7 

Given the equation x^ + 3x = i3 to solve, 

a = 1 
b = 3 
c = -13 

This is not a mistake, c = -13. To put this equation in 
the proper form to be solved by the quadratic formula the +13 
has to be brought over to the other side of the equal sign. 



At this point you shoud understand that the a,b,c in the 
quadratic formula have nothing to do with the a,b,c in the Law 
of Cosines. 



1^ 

In the triangle at the right, if the 
drawing is accurate find side c if 
a = 4, b = 3 and A = 62°. 

Since you are given angle A 
you have to use the Law of Cosines 
with an a by itself on one side of 
the equal sign as illustrated below. 

a^ = b^ + c^-2bcCosA 

16 = 9 ' -2(3) (c)Cos62» 

0 = -7 -6(.4695) 

0 = -7 4- -2.817c 

Since we want to solve this equation for c, we will change 
the letter c to an x. Thus, 

0 = -7 + X* -2.817X 
0 = x' -2.817X - 7 

Thus a = 1 
b = -2.817 
c = -7 




Data Brief # 3 

The following page of this package has a drawing of the 
situation. As' you read this page look at the picture and you 
will understand the problem better. 

A curved road cuts across a piece of property. The 
curved road forms part of the circumference of a circle, and 
the radius of that circle is known: 1604.86 ft. This radius 
is measured from the center of the road to the center of the 
circle. The road is 150 ft. wide altogether. The edges of 
the road and the center line form three concentric circles • 
The property line is cut by the three concentric circles just 
as a transversal would be cut by three parallel lines an equal 
distance apart. The problem is: do the three concentric 
circles cut the property line into two equal parts? The 
property line does not go through the {imaginary) center of the 
circles r but is fairly close to it. ^In the drawing accompamying 
this problem, the drawing of the curve of the road and the width 
of the road are not drawn to scale. What you have to find is 
Does X = 97 ft. 

your first job is to prove toa non-mathematician who had 
high school geometry 40 years ago, that either the boundary 
line is cut into equal parts or it isn't, by the circles. 
Then prove your answer by finding the length of x. 

The company that originally drew up the deed for this 
property assumed that x was 97 ft. The real estate man felt 
that if it was shorter then his property along the side of 
the road had been encroached on and he could probably get an 
extra $25,000 from the county highway department because of this. 



Activity # 1 

Using the Law of cosines find the information requested 
below. 



Find a 


if 


b 




6 


c 




4 


A 




60" 


Find c 


if 


b 




3 


a 




5 


C 




40" 


Find b 


if 


a 




10 


c 




1 


B 




30* 


Find c 


if 


b 




2 


a 




'6 


c 




20* 


Find a 


if 


b 




2 


c 




/3 


A 




39* 


Find c 


if 


b 




/2 


a 




7 


C 




45* 



On the 

For the two problems below, set them both up and show them 
to the teacher BEFORE doing any arithmetic. 



ERIC 



I 
I 
I 
I 
I 
I 
I 
I 



Find c if a = 2 b = 4 A = 60* 
Find c if a = b = /3 A = 60* 



1. A surveyor at C sights two points A and B on opposite 
sides of a lake. If C is 5000 ft. from A and 7500 ft, from B, 
and angle ACB measures 30*, htw wide is the lake? 




Activity 1 



I 
I 
I 
I 
I 
I 
I 
I 
I 



A RAILROAD COMPANY WANTS TO TUNNEL THRU A MOUNTAIN PROM 
POINT A TO POINT B. To MAKE AN ACCURATE ESTIMATE AS TO COST/ 
THEY HAVE TO KNOW HOW FAR IT IS FROM A TO B. ThE ONLY PRACTICAL 
PLACE TO SET UP A THEODOLITE IS AT POINT C. 

AC MEASURES l'^50 YARDS 

BC MEASURES YARDS 

ANGLE C = 72* 

What is the distance from a to' b, ? 



ERIC 



Explain how you would do this problem if thf hill at point 

D blocked your SIGHT of POINT A/ AND YOU CAN FIND NO OTHER PLACE 
TO PUT THE THEODOLITE, 



Activity # 2 



Solve the following equations for all possible values of 
X using the quadratic formula where necessary. 





X 


+ 


7x + 


12 = 0 




X 


+ 


9x + 


14 = 0 




X 


T 


3x - 


70 = 0 


A 

H • 


X 




6x + 


8 = 0 


C 

D m 


X 




lOx + 9 = 0 


a 
o • 


X 




llx - 


■ 26 = ( 


i • 


X 




X - 42 = 0 


e 
o • 


X 




3x + 


1 — n 

i — U 


Q 


X* 
A 




6x - 


11 = 0 


1 ft 
Xv • 


A 




3x - 


8=0 


1 1 
XX • 


X 


+ 


2x - 


7 = 0 


x^ * 






3x - 


11 = 0 


x^ • 


X 


+ .4x + 


1=0 


X4 • 


x2 


+ 


9x = 


22 


15. 


X* 




7x - 


10 


16. 


-X 




f 13x 


= -30 


17. 


X* 




21x = 


= -20 


18. 


x^ 


+ 


8x = 


-15 


19. 


x^ 




6x = 


0 


20.^ 


X* 




llx 




21. 


^x^ 




5 


4 


22. 


X* 




14 = 


-5x 


23. 


11 


+ 


x^ = 


-lOx 


24. 


3 




X s X 


2 



Activity 2 



Use the Law of Cosines to solve for the unknown in the 
i 

following problems. ?, The picture is fairly accurate. 



1. A = 52» " b = 6.3 a = 8.4 



Find c 



2. A = 48» a = 11 c = 9.1 



Find b 



3. B = 80" a = 9 c = 7 



Find b 



1 ^ 
f I 

erIc I I 




Find c 



Use the triangle below for the following problem. 
5. B = 35^ a « 14 b = 10 Find c 

The drawing Is accurate. 

A 
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Unit 390 



Math and.the Steel Industry 



Career Resources. 



"A iob with a future in the steel industry" by 
Robert 0. Davis. 



Sub-unit ^V. 

^-iveh a statement to prove - within the "framework op this 

UNIT, ^UNIT ^"^.^^^AND "^50 - YOU MUST BE ABLE TO pORM A 

RIOOROUS PROOP OP THIS STATEMENT US I NO THE POLLOWINH PHRASES 

IN VQUR REASONING: 

EQUAL CENTRAL ANGLES HAVE EQUAL ARCS 

AN INSCRIBED ANGLE MEASURES ONE-HALf ITS ARC 

A DIAMETER PERPEMD I CULAR TO A CHORD BISECTS IT 

^-IVEN A TEST COVER I Nr, THIS MATERIAL/ VOU SHOULD BE ABLE 

to answer 5't^.oop the questions accurately. 
'Materials; ^-eometpy textbook 



DO oral ex, p, ^'^5 WITH THE TEACHER 

DO l-iPITTFri -X. ^'^C ^ 1-7, ^711,1^,1^ 

^EAD P, V-"-': 

-11 -o,M_ n. ^-'7 WITH TEACHEi' 

rr. s'P:T^-I ex. °. 331 ^1-1^, ODD 1%-^' 
^EAD ^. 



-'hn - -11-7 r- -7 n 



Take te^ 



Test 382 p. 1 



QUCSnONS 



ANSWERS 



1. AC isd diameter, OB is a radius, and BC is a chord of O O. Without intro- 1* 
ducing any new labels, name 

a. A minor arc. s 

b. A major arc. 
c« A semicircle, 
d. A central angle. 

e* An inscribed angle. . e- 




(2) 



i. Points X, Y, Z, and W lie on a circle O. 
a* \f AXOY ZZOr, then iT-J_ ZV^. 



2. 



.{2) 



3. 



What is the measure of an angle determined by the hands 



OF A CLOCK AT 11 O'CLOCK? 



3, 



4. Points/^, A', and£lie=Dnacircleasshown. ^AT is a tangeat. Let point r 4 
approach point Aitn. limit. 

a. Ray approaches _t as a limit. 



b. The measure of BX approaches t as 
a limit. 

c The measure of /.BAX approaches _!_ 
as a limit. 

<. Since IBAX \BX, IBAK » t 




b. 
c. 
d. 



Test 582 p. 2 



QUESTIONS 



5 .Points R, S. T, Q, and t/ lie on QO. 
/(Z is a tangent, and SU is a diameter. 





a. n = . 

b. Z2 - 

c. ii3 - 

d. Z4 = 

e. Z5 = 

f. Z6 = 

g. Z7 = _!_• 

h. Z8 »c 
I. Z9 = 



j. Z 10 = _LJ* 
t. AC and 5d are chords of the circle shown. 

a. If ^ATB = 72° and AB = 65», - 

b. If Z CTD > 69° and cB < 82°, then AB _!_. 



ANSWERS 

5 .« 

b. 

c 

d 

e 

f. 

g' 

h 

I 

J 

8. 

a -- 

b. 



6 . Complete the demonstration of Case 1 of the theorem 
about the measures of inscribed angles. 

Given: is inscribed in 00; 

5k is a diameter. 

To Prove: ^RSV = ^RV. 

PROOF 



STATEMENT 

a. Draw "OR. • 

b. ZR+ ' ^ROV. 



c. OR = OS. 

d. = ZS. 

ZJ+ ZS= ^ROV. 
f. ZS » ^^ROV. 



a. . 

b. . 



c. 

d. . 

e. . 
t.. 




Test 382 



p. 3 



7 , If chord RS of a circle is not a diameter, but 
chord QT is a diameter, and QT ± RS, what 
can you conclude about AQRSl 



8 . Points A, B C, D, E, F, C lie on a circle in the 
order named and divide the circle into seven 
equal arcs. AC^ DF, CE, and ^are drawn, 
a. How are y^Cand X)F related? 

h* How are CE and BF related? 



9 . ?r is a tangent and PR is a secant of the circle. As secant PX rotates about 
point P so that points A" and y approach each other, 

a. Point X and point Y both approach ? 
as a limit. 



b. PX and PY both approach ^ as a limit. 

c. PX Md PY both approach ^ as a limit. 

d. Since PR PS^ PX- PY, PR PS ^ (?)2 




a* 
b. 

9 
a* 

p 

b. 
c. 



QUESTIONS 

10 . Given: Oo with diameter rJT and chord RS; 
TS ±RS. 
To Prove: RAf - 5Af; 




ANSWfiftS 



10., 



The proof begins with the statement "Draw Ur and OS." Write the 
remaining statements-- but Ml any reasons— of the proof. 



Sub-unit W\ 



PiVEN A SIMPLE CONSTRUCTION UO DO/ YOU WILL BE ABLE TO 
DO IT CORRECTLY AND YOU WILL BE ABLE TO STATE WHICH POSTULATE OR 
THEOREM JUSTIFIES THIS CONSTRUCTION. YqUR PROFICIENCY IN THESE 
SKILLS WILL BE JUDGED BY THE WORK HANDED IN, 

Do CONSTRUCTIONS 1-12 



Do w/s 38^1.2 



w/s 384.2 

1. Draw an acute triangle and bisect each of its angles. 

Awn ncM^SJSnllJ^ supplementary ADJACENT ANGLES. B I SECT EACHANGLE 
AND DEMONSTRATE TO THE TEACHER THAT A RIGHT ANGLE HAS BEEN FORMED. 

3. Construct an angle with a measure of i^S" 

Draw an obtuse triangle and constbuct its medians. 

of EACH^SIDE? -^''^'^'^^'"^ '^^^ CONSTRUCT THE PERPENDICULAR BISECTOR 

6, Circumscribe a circle around the right triangle below. 



Trisect an angle, v^u p^k the angle. 



r- 



Sub-unit ^86 

Given an accurate description of a set of points, you should 

BE ABLE TO NAME THE FIGURE THEY REPRESENT OR DRAW A PICTURE QP 

THEM. Your proficiency will be judged by the work you hand in. 
Materials: Geometry textbook 

Read p. 375-7 

DO oral ex. with the teacher p. V7 

do writeen ex. p. 577 f 1-9.15.25 
Read p. 379-80 

do oral ex. p. 381 with the teacher 
DO written ex. p. 381 fi 1.3,6 
Read p. 382 

do oral ex. with the teacher 

DO WRITTEN EX, P. 383 f 1.5.10.W 



Introduction tc the Fourth Quarter. 

This quarter contains proofs involving circles ^ 
geometrical constructions, loci^ and co-ordinate geometry. 

The siibjects covered in this unit are useful in all 
types of construction and the final unit deals with their 
use in the steel industry. 



Objectives. 



During this quarter you will increase your knowledge 
of careers in every cluster. 

You will increase your awareness of skills necessary 
for every job area in the steel industry, from garbage man 
to engineer. 

Given a statement to prove - wichin the framework of 

this unit, and units 340, 330, and 350 - you will be able to 

form a rigorous proof of this statement using the following 

phrases in your reasoning: 

equal central angles have equal arcs 

an inscribed angle measures 1/2 its arc 

a dicUTteter perpendicular to a chord bisects it 

Given a test covering this material, you will be able 

to answer 60% of the questions accurately. 

Given a simple construction to do, you will be able to 
do it correctly and yuu will be able to state which postulate 
or theorem justifies this construction. Your proficiepcy in 
these skills will be judged by the work handed in. 

Given a description of a set of points, you will be 
able to name the figure they represent or draw a picture of 
them. Tour proficiency will be judged by the work handed in. 



When you have completed unit 388 you will be able to: 



graph a quadratic equation 

find the distance between any two points on a graph 
recognize the equation of a circle 
find the mid point of any line segment 
find the slope of any line 

recognize from their equations if two lines are 

parallel or perpendicular 
write equations of straight lines given two points 

that sat sfy the equation 



Given a test covering this material, you will be able to 
answer 60% of the questions accurately. 



When you have finished unit 390, you will be able to 
name at least a dozen steel industry jobs that call for a 
background in math. 



i ^ i-D- yju sao-ila De able to: 

. - ' ^ i-CTuc,:.r. .my ^v/.) points on a grapn 
d circle 

" - - ■- ' - i-'L cf ai,y iinu sa^inent 

'•^^ - - " ' oi any Ij.nu or parabola (at any point) 

.vec.c.:.. :.-oir rheir equations if two lines are 
jaiailel or perpendicular 

Wri - 3...api. equations of straight lines given two 
points that satisfy the equation 

Given a .es. covering this material you should be able to 
answer 60% ox tlx questions accurately. 

guest Given any two points you should be able to write 

the equation of the straight line containing these points. 

Materials: Geometry Textbook 
Do W/S 388.2 
Read p. i99 

Do Oral Ex. p. 40Q with the Teacher 
Do W/S 388.4 
Read p. 404-5 

Do Oral Ex. p. 405 with the Teacher 
Do written ex. d. 406 #1-7 



Do Oral Ex. with the Teacher 
Do Written Ex. p. 408 #1-6, 13, 19-22 
Lecture for p. 410 

DO Oral with the teacher p. 411 
-Do Written Ex. p. 411 #1,2,5,6 

Do W/S 388.6 
Do W/S 888.8 

Quest Read p. 412-414. Do Written Exam 
Read p. 419-422 Do Written Exam 



Take Test 388 



-UNIT 3g 



' ''/HEN YOU HAVE COMPLETED THIS UNIT YOU SHOULD BE ABLE TO: 

GRAPH A QUADRATIC EQUATION 

HND THE DISTANCE BETWEEN ANY TWO POINTS ON A GRAPH 

RECOGNIZE THE EQUATION OP A CIRCLE 

FIND THE MIDPOINT OP ANY LINE SEGMENT 

FIND THE SLOPE OP ANY LINE OR PARABOLA (AT ANY POINT) 

RECOGNIZE FROM THEIR EQUATIONS IP TWO LINES ARE 

PARALLEL OR PERPENDICULAR 
WRITE SIMPLE EQUATIONS OF STRAIGHT LINES GIVEN TWO 
POINTS THAT SATISFY THE EQUATION 

^IVEN A TEST COVERING THIS MATERIAL YOU SHOULD BE ABLE TO 
ANSWER mi OF THE QUESTIONS ACCURATELY. 

OUEST r^iVEN ANY TWO POINTS YOU SHOULD EE ABLE TO WRITE THE 

EQUATION OF TH STRAIGHT LINE CONTAINING THESE POINTS. 

•Materials: Geometry textbook. 

DO w/s 5»t3 jr^. 5 

Read p, 399 

DO oral ex. p. W with the teacher 

DO w/s Wi,2 1^6^, Cf 
Read p. W-F 

DO ORAL EX. p. /|05 WITH THE TEACHER 
DO WRITTEN EX. P, TO f 1-7 



DO ORAL EX. WITH THE TEACHER 

DO WRITTEN EX. P. W ^ 1-6, 1^, 10-?'? 

Lecture for p. 'ilO 

DO ORAL WITH THE TEACHER P. mi 
- DO WRITTEN EX. P. f 1,2,5,6 



Do w/s 



Do w/s 



Quest Read p. ^12-W. Do written ex. 
Read p. ^19-^22 Do written ex. 



Take test 



7^ 



Test 0) 



p. 1 



^RAPH THE PAIRS 07 EQUATIONS BELOW. 

•^IND THEIR POINTS OF INTERSECTION. 

'^IND THE DISTANCE BETWEEN THESE TWO POINTS, 

A Y = X' + 5 

B Y = + 3 



C 
0 



Y = X' - 3 

Y = X - 1 



E Y = i|X' + 3 

F Y = 8 



ERIC 



6 Y = X' + 3x - 5 

H Y = -2x - 3 

What is the slope of equation a at x = 3 

B AT X = -^56 
C AT X = -l\ 
D AT X = 0 
E AT X = 16 
F AT X = 12,3^ 
G AT X = -2 
G AT X * 3 
G AT X = -1 
H AT X ■ ^ 



Test ^»?)^^ p. 2 

Pick pairs of equations that are parallel or perpendicular, ^ou 

MAY use graph PAPER IF YOU WISH. 

PARALLEL PERPENDICULAR 



A 


Y - 2x - ^ 


B 


Y = 3x - 11 


C 


3y = ^x + 5 


D 


X = -Y 


E 


2y = -5x + 1 


F 


2y = 6x + 1 


G 


Y - - 1 


H 


3y = ^x - 7 


I 


Y = +7 


J 


8y = -6x + 13 


K 


Y = -5x + 3 


L 


Y = X 


M 


Y = 17x - 1^ 


N 


Y - -^X 



Write the equation for the straight line that goes thru each set 
OF points below, 
(2.5) (6J5) 
(-2.-1) (6.3) 
(3.-5) (h-1) (^.-7) 



w/s 3^2 

USE PRAPH PAPER 

Plot each equation below on one paraph. Yqur axes should cover 

THE WHOLE SIDE OF THE GRAPH PAPER. LaEEL EACH GRAPH. 
"^"X^ Y = X + 5 v = v C 

Y=X+2 Y=X+8 Y=x-10 

ON'?HE'GRXpiI°'' ^^'^^ ^"^^ CONSTANT TERM HAS 



Plot each equation below on one graph. Use a whole side op 

THE graph paper. LaBEL EACH GRAPH. 

Y = + 2 Y = x^ + 5 Y = x^ - 2 

Y=x'-7 Y=X' Y=x'+8 

Use induction again and make a comment about the appect the 

EXPONEENT HAS ON THE GRAPH. AND ALSO THE APFECT OF THE CONSTANT. 



Same directions as on the previous page. ?age"'2 
Y = 2X' + ^ Y ^ Y = ^X^ 

Use some induction on the coefpicient of the x' term. 



Same directions. 

+ X 



Y = 2x' + '^X Y = X' + 2X Y = ^^'^ 



Use induction on the affect of the linear term in these eouations. 



Rraph the equations below. Use four sets of axis to one side of 
the graph paper. One graph for each set of axes. 

Y = x' + 5x + 2 Y = x'+ 7x + 12 

Y = 2x' + l'4x + m Y = 5x' + X -2 

Y = 2x' + 5x - 3 Y = x' + 2x + ^ 



For each graph, if y » 0, then what is the value for x'> 



Without graphing any op the equations below ^ label each one 
as either symetw^o the x-axis or the y-axis or both or 

NIETHER. 

Y = X^ 

Y = x' + 3 

Y = X - ^ 
X = Y^ - 2 

Y = -X^ 

x^ + Y^ = 25 
X = y' + ^x - 3 

Y = x' - 7x + 3 

Y = - 
X = 3y' - ^\ 
3x' + 4y' = 15 

Y = x' + 3x' - 5x + 1 



1 



Find the slope of each equation below 

EOUAT.ON s,„,, 



Y = 


X + /| 


Y = 


X - 5 


Y = 


2x -3 


Y = 


5x - 1 


Y = 


^x - 2 


Y = 


7 X + 3,m 


Y = 


X - 1 


Y = 


X 


3y = 


6x - 7 CiT 



1 
1 

9 

5 

9 
9 
9 
9 

; not 6) ? 

- ^ ? 



Y = -l-x + 3 



2y = 3x - 5? (IT IS not 3) ? 

Y = -2X -'I 9 

Y = -X -6 

Y = 2 

X = 6 - Y 

X = 3 + 2y 
S = 3x - Y • 
-^Y = 6x + 1 
X = f\ 

2x - Y = /| 
^Y + 2x -7 = 0 9 
2y -8x + 3 « 0 9 

3x + /(Y = 2 9 



9 

« 

9 

• 

-1 
9 

• 

9 

9 
9 

I 

9 
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Theorem: Two nonvertical tiNEs are parallel if and only if 

THEY HAVE EQUAL SLOPES. 

For EACH PAIR OF EQUATIONS BELOW GRAPH THEM TOGETHER ON 
ONE SET OF AXES. 

Y = 2X-1 Y = X- ^ Y = '^X + 5 

Y = 2x+2 Y = X + ^ 2Y = f^x-? 



Write yes or no after each pair of equations below/ 

MEANING that THEY ARE PARALLEL OR THEY AREN'T. 

Y = X - 7 Y = 3x + ^ Y = IX - ?- 

Y = X + ^ Y = 3x Y = ?X -1 

Y = 2x + 3 ' 2v = ^x + 7 Y = ^x 

2y = '^x -1 2y = 2x + 6.5 ^y = 2x + 1 

3y = 2x - ^ ^Y = lOx + 6 ^x + 5y = 7 

8y = 4x - 1 2v = 5x -'I 5y = ^x - 2 

Y - -X + 3 ■ 

3x + 3y = 0 ^x -3y -2 = 0 

3 ~ ^ ' 



I 



Page 3 



Theorem: Two nonvertical lines are perpendicular ip and only if 

THE SLOPE OP ONE LINE IS THE NEGATIVE RECIPROCAL OP THE SLOPE 
OF THE OTHER LINE. 

Graph each set of equations below on a separate srT of axes. 

Y = X Y = 2X - 3 Y = -^X -1 

^ = Y = -^x + 1 2y = -6x + ^ 

w 

3y = X -? 



Tell if each set of equations b^low xx are parallel, perpendicular 

OR N I ETHER. (Oo Pc^i fS^'iAPh) 



c 

^ -r -f /O 



3^.2 

Page 3 

Plot each equation below on one rraph, Use a whole sheet of 
PAPER. Label each graph. 

Y = -X' Y = -X' + 2X - 'I 

Y = -X' + 6 -Y = X' -Y = -X' + ^ 

Use some induction on the negative signs. 

/ 



Pl^t the equation below. Use values for x 
Use integral values for x between and includi.'s, 5 to -5 ' 
Y = x' - 9x + 2 

Try some induction on all equations with an exponent of 3. 



(2.^) (5.10) 

The equation for the line that goes thru the two above po 

Y = 2x 

(3.12) (-2.-8) 

The equation for the line that goes thru the two above po 

Y = 




INTS IS 



INTS IS 



(1.5) (3.13) ^ 
The equation for the above two points is 

Y = + 1 

Try to find the equations that go thru the following sets of po 

3.-6 /|,-8 

-2.10 /|,-20 

7.15 2.5 ^.17 

0.0 -3.-3 

2'^ 3./| 5./^ -2./4 -l,/i 

0.0 1.3 3.9 



0.0 
3./1 
8.5 
3.1 



-2.5 
3.7 
10.6 
12.8 



Sub-unit BI 390 



When you wave finished this unit/ you should have a 

BETTER UNDERSTANDING OF WHY A MATH BACKGROUND IS NECESSARY FOR 
FINDING A JOB/ IN SOME INDUSTRIES. 

flATERIALS: "A JOB WITH A FUTURE IN ThE StEEL InDUSTRY" BY 

Robert 0. Davis. 
Blueprints are scale drawings. Reasoning and analyzing 

ARE THINKING SKILLS SUCH AS YOU COVERED IN THE BEGINNING OF THIS 

YEAR. Using the materials mentioned above, how many jobs can 
YOU find that mention the need for these skills. 
List some of the jobs, 

What definite math skill does a pipefitter need? 

Which of the skills listed below is mentioned most oftem? 

Reasoning 
analyzing 
read prints 
judgement 
interpret drawings 
electronic skills 
mechanical skills 

Compare the jobs that reouire math skills to the jobs 

THAT don't, What do you notice about lAtARIES? 

Do ANY OF THE JOBS MENTIONED APPEAL TO YOU? WhY? 

What other industries might have jobs that require the 

SAME SKILLS AS MENTIONED FOR THE STEEL INDUSTRY? 



